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new Chiba power plant to be served by 
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The largest boiler ever 


shipped from the U.S.A. 


In Japan today there’s growth — of industry, of agriculture, 

f domestic living standards. It’s a growth that requires 
additional electrical power in huge quantities. Throughout 
Japan, therefore, utility companies are expanding generating 
facilities at an unprecedented rate 


Part of Tokyo Electric Power Company’s large expansion program, 
for example, is the new Chiba Plant, scheduled to go into 

service late in 1956. Its initial capacity will be 125,000 kilowatts, 
produced by a single boiler-turbine-generator unit. 


The boiler for this unit, being designed and built by Combustion 
Engineering, will be the largest boiler ever exported from the United 
States — and by far the largest in the Orient. It is a reheat boiler 
designed to produce 960,000 pounds of steam per hour, at a 
pressure of 2080 pounds per square inch and 

1000° Fahrenheit, reheated to 1000 


And the use of the reheat design in this important power plant 
ind in the three C-E Boilers being erected in other large Japanese 
power stations — exemplifies really progressive thinking. For 
the modern reheat cycle, which has had tremendous 
ce by power engineers throughout the world, is a 
leading factor in the production of electric 
power at lower cost. 
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war utility designs are now 

inder construction or on order in 

areas of the free world. Thus today 

France, Holland and Spain...in 

Australia, Formosa, India and Korea as 
vell as in principal countries of Latin America, 
the C-E trade mark has come to mean what 
it has long meant in the U.S.A highest 
standards of design arid performance 
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How Buell delivers the EXTRA PERCENT 
in Dust Collection Efficiency 


In any cyclone dust col- 
lector there is an upward 
eddy preventing the sepa- 
ration and dropping-out 
of a percentage of par- 
ticles. But in Buell 
Cyclones, the exclusive 
Buell shave-off design 
harnesses this up-flow — 
puts it to work! Result: 
extra efficiency without 


extra operating cost! 


Buell’s Low Resistance Fly Ash Collector SF Electric Precipitator, a Buell exclusive, 
combines top efficiency with low draft loss, also delivers extra efficiency due to unique 


For the complete story for either natural or forced draft installations. Spiralectrodes and continuous cycle rapping 
‘ mee 


behind Buell’'s extra efficiency, 
write Dept 70-H 

Buell Engineering Company, 

70 Pine Street, New York 5, N. Y 


“a 
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Experts at delivering Extra Efficiency in DUST COLLECTION SYSTEMS 
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OPERATOR SAVED *440,000 


DOWELL chemical cleaning of superheater avoided 
costly retubing and two-week boiler shutdown 


ed tube failures in the superheater 
(AAT per; 


hour boiler. T: 
“ ul | have 


Dowell engineers hold downtime to a minimum by introduc 
1 mechan 


ing solvents through regular connections Extensive dis 
required a two-week mantling and scaffolding are not needed 
ner ho lost rodu n ) 

per hour in producti By removing corrosion products, chemical cleaning helps 
Dowell chemicai cleaning 


eliminate boiler tube failures due to overheating 
ecial cleaning ittack Prevent unscheduled shutdowns 
hen used job equipment operating at top efhcien 

“| to top program ¢ 


saving to 7 


cement parts 


or galvanic 
eers developed sp 


keep your 


Start a regular 


lays. Tota 


if Dowell chemical cleaning nou 
vr more information, call 
e time and repla 


ny 
was if the 


of the 165 Dowell ofhices 
United States and Canada. Or write directly to 
Dowell Incor 


rporated, Tulsa 1, Oklahoma, Department H-25. 


chemical cleaning service for industry 





A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 


Fire the fireman! 
Here’s another 
smoke summons. 





Don’t fire the fireman, he’s doing his best. 
Let us look for a more adaptable coal. 





What’s wrong with the 
coal? It’s high in BTU’s. 





Sure, it’s a good coal—in the right furnace— 
but our set-up just can’t supply enough air to 
burn all of the hydrocarbons before they cool 
off and blow up the chimney as free carbon. 


There’s no sense in 
buying BTU’s we 
can’t burn, is there? 





You’ve got a point there—and one that so 
many people are never aware of. It isn’t only 
what’s in the coal that counts—it’s what you 
can get out of it under your own set of condi- 
tions. That’s why picking the right coal is a job 
for a competent combustion engineer. The 
superior quality coal produced at mines served 
by the Chesapeake and Ohio will meet our most 
exacting requirements. Before we sign another 
coal contract, let’s get in touch with coal pro- 
ducers on the C&O or a C&O coal man to give 
us the facts and figures on which coal will cost 
us least in the long run. 


/ 
/ / 
? 
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There's 2 lot more to bing oot Chesapeake and Ohio Railway 


than the cost per ton. For facts and fig- 

ures to solve your porticuler fuel re- 

quirements, write to: &. C. Riedinger, ga» 

General Coal Traffic Manager, Cheso- WORLD’S LARGEST CARRIER | ) OF BITUMINOUS COAL 
\ as 


peoke & Ohio Roilway Company, Ter- 


minal Tower, Cleveland |, Ohio. 4 
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Two story benchboard controls 

giant multiple fuel cyclone fired boiler! 

The 125,000 KW extension to Raritan River Plant 

of Jersey Central Power and Light Company can 

be operated entirely from the compact benchboard 

shown here. This console, built by Hays and designed 

by Burns and Roe, Inc., consolidates the necessary 

control stations and miniature indicators in a small 
N EW space yet provides easy accessibility for servicing. 

In addition, this new design two story 
benchboard reduces costs three ways: 

Lower operating costs—fewer men operate more 
DIMENSIONS equipment. 
Lower installation costs—entire board fabricated by 
Hays. Minimum field piping and wiring. 
IN Cc E NTRALIZED Lower maintenance costs—easy accessibility for 
maintenance from inside the panel (photo below). 

Four cyclone furnaces are employed by the 
pressurized steam generator to deliver 900,000 Ibs ‘hr. 

CONTROL of main steam at 2,000 psig, 1050° F. and 
740,000 lbs /hr. of reheat steam at 430 psig, 1000° F. 
The boiler is designed to burn coal and gas 
in any combination in all cyclones. 

A Hays electrically operated combustion control 
system was selected by Jersey Central. Its electric 
operation eliminates the need for expensive 
compressors and dryers and allows maximum 
flexibility in central control location. Provision has 
been made in the system for future addition 
of oil as a third fuel with no loss in flexibility. 

Hays paramagnetic type O, analyzers with new 
design sampling systems and electronic recorders are 
used for oxygen compensation of the control system. 


s Boiler 


»4-605-83 
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WALWORTH 


Cast Steel Gate Valves 


; Series 150 and 300 
me 7 Wedge Gate — Outside Screw and Yoke 





A 
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’ 
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Gland clearances are such that stem 
cannot be scored if gland should be 
tightened unevenly. 

Deep Stuffing Boxes in all sizes (2” to 
24”) insure tightness and maximum 
packing life — costly leaks are elimi- 
nated. 

Bonnets and Bodies are engineered to 
withstand pressure and minimize dis- 
tortion — they’re tough, durable, de- 
pendable. 

Heavy Steel Walls provide extra 
strength and longer life. 

Integral Body Guide Rib Faces are ma- 
chined to insure accurate disc seating. 
Seat Rings are bottom seated — not 
flange type. No recess exists at back 
of ring — hence no turbulence, erosion, 
or pressure drop. 

Streamlined Ports allow high velocity, 
non-turbulent flow, and reduce the 
possibility of erosion. 

Valves regularly have flanged ends. 
They can be supplied with ends for 
butt welding. Roller bearing yokes are 
availabie. On valves 5 inches and 
larger, by-passes can be furnished. 


HHeHHHH OMELET eee 


For Series 600 and higher, we recom- 
mend Wolworth Pressure-Seal Steel 
Gate Valves. 


For further information on Walworth 
Cast Steel Gate Vaives, see your local 
Walworth distributor, or write: 


WALWORTH 


valves and fittings 
60 EAST 42nd STREET, NEW YORK 17, N. Y. 


Sectional view of Series 300 











DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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Increasingly high pressures and temperatures in central power 
stations call for increasingly accurate determination of the stresses 
and reactions of main and reheat piping. Thorough flexibility 
analysis eliminates the necessity of providing an excessive safety 
factor by overdesigning. This means shorter pipe runs— which de- 
crease capital investment and increase operating efficiency. 

M. W. Kellogg’s special stress analysis group employs two basic 
techniques: (1) The general analytical method, involving develop- 
ment and solution of the requisite simultaneous equations for 
determining forces and moments in the piping system—calculated 
either manually or by an electronic computer; and (2) the unique 
Kellogg Piping Model Tester—which accurately simulates the 
operation of the most intricate piping systems under temperature. 

The stress analysis group, originally formed in 1932, has become 
an integral function for many of M. W. Kellogg’s power piping 
customers. The group is also available on a consulting basis. A 
recent booklet describes in detail Kellogg’s various techniques for 
piping flexibility analysis. Copies are available on request. 


FABRICATED PRODUCTS DIVISION 
THE M. W. KELLOGG COMPANY, 225 BROADWAY, NEW YORK 7, N.Y. 


The Canadian Kellogg Company, Lid., Toronto + Kellogg International Corporation, London 
SUBSIDIARIES OF PULLMAN INCORPORATED 
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M.W. KELLOGG 


FLEXIBILITY 


ANALYSIS 


TECHNIQUES 


KEEP PACE 


1. 
GENERAL, 
ANALYTICAL 

SOLUTION 
_.MANUALLY 
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ELECTRONIC . 
COMPUTER 
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THE UNIQUE 
KELLOGG 
PIPING 
MODEL TESTER 
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VITAL LINK 





‘Teammates for 24 vears— 


U.S. Expansion Joints and a power plant! 


Close-up of U.S. Expansion Joint 
When a large Midwestern power plant was stalled on vacuu ne, still 


opened in 1929, the vacuum lines were after 24 years 








equipped with rubber expansion joints by 
United States Rubber Company, the origi- in pressure Or vacuum pipe lines in 
nal manufacturer of rubber expansion mechanical equipment to prevent excess 
joints. And with the passing of time, the Stresses due to expansion or contraction 
power plant installed additional U.S. They also insulate against vibration, pre- 


r 


“U.S.” Research perfects it 

Joints on house service pumps, condenser vent the transmission of noise, and take a ¥ . . 

pumps and main circulating pumps. care of misalignment. “U.S.” Production builds it 
U.S. Expansion Joints always give ‘U.S.” engineers at any one of 27 Dis U.S. Industry depends on it 

trouble-free operation because they have trict Sales Offices will gladly help you on 

no moving parts to wear or bind. These problems of this kind, or write to address 

economical, flexible connections are used below. 


UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 280, N. Y. 
Heese « Belting + Expansion Joints « Rubber-to-metal Products + (Oil Field Specialities « Plastic Pipe and Fittings + Grinding Wheels + Packings + Tapes 
Moeided and Extruded Rubber and Plastic Products + Protective Linings and Coatings + Conductive Rubber + Adhesives + Roll Coverings « Mats and Matting 
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FOWER AND FROCESS FLANT £QUIPMENT 


14 


Those of you who have known GREEN a 
that our ratings have always been conservative. You won't 
get less; often you get more. 


With our modernized line of AIRFOIL Type Fans — we're 
calling them the GALEX Fans—we are following the same 
policy. Results—both test and operating—indicate our GALEX 
Fans will produce consistently high efficiencies. Static effi- 
ciencies are noted above. Mechanical efficiencies range from 
84-88%. But with so many variables both in fan design and 
in operating conditions, buyers prefer the conservative ratings. 


To this line of modernized, streamlined draft fans of the 
AIRFOIL Type, Green engineers bring more than 48 years 
of experience in designing and manufacturing draft fans. 
Actually, this AIRFOIL Type of Fan is nothing new to us. 
We made them in this country during the World War I era 
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and many of those old AIRFOIL Type Fans are still in service. 
Today, some 35 years later, much more is known about fans 
and their behavior. Today, Green Fans are in an even 
stronger position to meet the requirements of the modern 
power plant. 


We'll be glad to discuss your fan requirements with you and 
see which of the six AIRFOIL Designs would be best. With 
six designs, many combinations of volume and pressure are 
available. 


FUEL ECONOMIZER COMPANY, Inc. 
BEACON 3, NEW YORK 





BEACON PROCESSED POCAHONTAS 


prepared in one of the largest, best equipped and 
most modern cleaning plants in the entire nation 


Ask any group of coal users the fuel name they’ve known best and 
longest-and most will say ““Pocahontas.”’ It’s been a famous name for 
almost a century, because coal from this field has been an acknowledged 
leader in cleanliness, good-burning properties, and all-round quality. 

Beacon Processed Pocahontas Stoker Coal makes it possible for you 
to offer your customers something even better than this “‘best.’’ One of 
the newest, largest, and best-equipped cleaning plants in the entire 
nation is at work at the Keystone mine, adding an extra touch of ulti- 
mate quality to the natural advantages of the fuel. This coal lets you 
say to your customers, “I’m giving you the finest thing in stoker coal 
it is possible to buy.” 


EASTERN GAS AND FUEL ASSOCIATES 
PITTSBURGH + BOSTON « CLEVELAND « DETROIT « NEW YORK + NORFOLE 
PHILADELPHIA * SYRACUSE 


For New England: New England Coal & Coke Co. 
For Export: Castner, Curran & Bullitt Inc. 





STOKER 


COAL. 

















SILENT 


No grinding in the retort, with Beacon 
Processed Pocahontas Stoker Coal. It is sized 
to scientific standards, established after long 
tests in our own Stoker Coal Laboratory. 


DUST PROOFED 


This coal is naturally clean . . . but to eliminote 
any possibility of complaint from even the 
most finicky housewife, we dustproof with an 
oil spray. 

SUPERLATIVE 
FEATURES 


This fuel offers highest inherent quality; low 
volatile, which bons smoke; low ash which 
saves cost and complication; ideal clinkering 
properties; high heat output, with all the 
B.T.U.'s socked up by the furnace or boiler; 
economy, because there's moximum available 
heat in every pound of coal. 





Your next job of high-temperature or 
high-pressure piping merits the coordinated skills of Mitchell 
You can give us the whole problem from start to finish, or par- 
ticipate—with our full cooperation, as you please. For assured 


satisfaction and-economy, send us your drawings for estimate. 


W. K. MITCHELL & CO., INC. 
WESTPORT JOINT Philadelphia 46, Pa. 


MITCHELL Pen 


PIPING FABRICATORS AND CONTRACTORS 
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Type R Combustion Engineering pulverized coal burners in 
boiler rated at 130,000 Ibs./hr. After 8 months, CARBOFRAX 


burner rings show no signs of wear, spalling or cracking. 











This company proved to its own satisfaction that... 
CARBOFRAX® burner rings 


outiast other types! 


They used a simple test. Burner rings of various 
refractory materials were placed in service. 
Long after removing all others, one ring con- 
CARBOFRAX® tinued in use. This was built of CARBOFRAX 


burner rings provide perfect silicon carbide shapes. The ring went on and on 


flame patterns longer because and on, proving its worth to the operator's own 
* They won't soften, even ot extreme satisfaction. 
temperatures, so slog never fuses 
to the burner rin ° ; 
" Si In burner rings, in numerous other trouble 
fewer vapeive, vegincemente ond Spots, CARBORUNDU M's Super Refractories 
shut downs (an out-of-line burner can improve boiler efficiency... can relieve 
| fect ; . ; 
will Reve litle effec on this ring many operating headaches. More informa- 
Th r t abrasion, heot shock d . P ° jh 
epson tel onbigg ©. tia tion is given in our booklet on Super Re- 
flame erosion thet rupture and ‘ y . : 
erode other linings quickly fractories for Boiler Furnaces. For your 
They eliminate flame-deflecting free copy write Refractories Division, 
slag fingers : T be Carborundum C om pany, Perth Amboy, 
N. ]. Dept. E85. 


They toke brutal punishment— with 





ARBORUNDUM 


Registered Trade Mork 





With every 45-50 F of air preheat — you cut your 
fuel bill 1%. That’s why it pays to equip 

your boilers with Ljungstrom Air Preheaters. 

For the Ljungstrom is the most efficient 


air preheater there is. 


eeeeeeeeeeeeeeeeeee eee eee eeeeeeee 


Advantages of the Liungstrom Air Preheater T . . . ial 
The Ljungstroia also gives industria 
*® Size for size, recovers more heat than any other ; i F ‘ 
type. plants broad latitude in their choice of 
Reduces fuel consumption. Permits use of lower- 
grade fuels. Increases boiler output and reliability . ‘ ; 
Eliminates cold spots... keeps corrosion to o efficiency makes practical and effective 
minimum 


fuels. Its unmatched preheating 


c w-grade fuels « w and paper mill 
Easier, faster to clean and maintain = h lo . grad fu Is =o = PoP 


Requires for less supporting steel and is quickly refuse, wood, lignites, peat and bagasse. 
erected 


eeeeee ee eee eee eeeeeeeeeeeeeeeeee 


Outright fuel economy is reason enough 

why 7 out of 10 modern preheater installations are 
Ljungstrom, and why Ljungstrom percentage of 
installed boiler capacity increases every day. Yet it’s 
just one of the many advantages of the Ljungstrom. 
Get all the details on why the Ljungstrom cuts 

fuel costs . . . why it’s the most efficient heating surface 
on the modern boiler . . . why it’s easier to clean 

and maintain. All the details are in the new, 38-page 
reference manual, “Ljungstrom Air Preheaters.” 
Write for it, today. 


The Air Preheater Corporation 60 East 42nd Street, New York 17, N. Y. 
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Bartlett-Snow 
coal handling 








@ The illustration above shows the first 38,600 KW 
unit of a plant which is to be extended into a 60,200 
KW station. Coal is received by lake boat at a near-by 
deep water dock, and carried to the plant in railroad 
cars. All handling facilities including the track hopper 
and grillage, duplex feeder, conveyors, gallery, chutes, 
tripper and all supporting structures, were fabricated in 
our shops and installed by our erectors to Sargent and 
Lundy specifications. For maximum efficiency and fixed 
unit responsibility, let the Bartlett-Snow coal handling 
engineers work with you on your next job. 


DESIGNERS 


ncer® 


ens! 


“Builders of Equipment for People You Know” 


Sr Cchland — 


General View of Bay Front Steam Plant 
Lake Superior District Power Co. 
Sargent and Lundy 
Consulting Engineers 


150 Ton Per Hour Ring Roll Crusher 
Showing By-Pass Gate and Drive 


Belt Conveyor Showing Avtomatic 
Weightometer and Vertical 'ake-vp 





IN FLOW METERING 


THE 


ha 


MICHIGAN CITY 1, INDIANA 


Automat: — omipyth - ont ol * Ve Nore Veter and 
Ver mol > Blectrom Oxygen Beco ders © (Os be orders 
Geter Poneh + Ger Anolyrers + Combo on lew Sem 
Det Geges + flectron< Ploemete: + Meatwe 
Romer indroters + Flector ‘eed Wore Control 


“NS 


RATION 























HAYS ELECTRONIC FLOW METER 


Here is a new Flow Meter—that is really new! 
These features of the Hays Electronic Flow Meter 
speak for themselves. 

Mercuryless—costly mercury maintenance headaches 
eliminated—no mercury to lose. 

Rupture-proof Bellows— provide positive 
protection against over-range. 

Continuous integration—motor-driven continuous 
mechanical integrator is extremely accurate 

even on rapid load changes. 

Electronic operation—requires only 4 seconds 

for full scale pen travel with accuracy 

of 44% of full scale differential. 


Other features include null-balance transmission, 
powerful motor, easy readability, accuracy 
unaffected by normal temperature changes. 
Explosion proof transmitters and wide range 
meters also available. 


For complete information, write for 
Bulletin 54-1074-222. 
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Painting, courtesy Power Magazine 
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identifies metal in Spirotallic Gaskets 


Most engineers know that Spirotallic 
Gaskets maintain a perfect seal despite 
extreme fluctuation in fluid pressure and 
flange compression. Consequently, these 
gaskets are used in a wide range of serv- 
ice conditions which include high tem- 
peratures, elevated pressures and active 
corrosives. To withstand these con- 
ditions, Spirotallic Gaskets employ a 
variety of corrosion-resistant alloys. 


Because so many of these metals look 
alike, only expensive tests or costly ex- 
perience with the gasket could determine 
the gasket metal used, once its identifying 
tag was lost. Now the color patch on the 
centering guide tells the metal employed 


and saves time, trouble and expense. This 
new method of identification also makes 
it easier for storekeepers and mechanics 
who handle the gasket. In addition, it 
simplifies inventories. 


Spirotallic Gaskets hold their seal be- 
cause they are made of spirally wound 
interlocking plies of asbestos and spring- 
like metal strip. These gaskets compress 
easily with light bolting. For catalog 
PK-35A and copy of color code card 
write Johns-Man- 
ville, Box 60, New 
York 16, N. Y. In 
Canada, Port 


Credit, Ont. 


Here are seven of the 
metals available and 
their color ider*"cations 


Zinc-coated 
steel— 
white 


Type 304 
Stainless— 
yellow 


Type 316 
Stainless— 
green 
Type 347 
Stainless- 
blue 


Monel— 


Copper— 
brown 


Aluminum— 


3/0 Johns-Manville SPIROTALLIC GASKETS 
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HALL LABORATORIES, 


INC.—A SUBSIDIARY OF 


HAGAN CORPORATION, 


PITTSBURGH, PENNSYLVANIA 


Hall Industrial Water Report 


VOLUME 3 


AUGUST 1955 


It Takes a Lot of Water Conditioning 
To Operate a Steel Mill at Capacity Plus 


The constantly increasing production of steel demands a constantly 
increasing stream of raw materials. Water, used in many ways, is one 
of the most important. More than 100 tons of water go into the produc- 
tion of every ton of steel, underlining the importance of water engineer- 
ing to the steel industry. Hall Laboratories, through close cooperation 
with plant personnel, serves the steel industry, whether in routine 
control of daily treatment, or in solving the many special problems 


peculiar to the steel industry 


The Skid-Pipes 
Were Skidding 


Difficulties with cooling water 
constitute the bulk of steel plant 
water problems. For example, in one 
steel plant, the water cooled skid- 
pipes on which billets are pushed 
through 2000°F reheating furnaces 
were buckling. 

Investigation revealed that scale 
formation cut down heat transfer 
and caused the overheated pipes to 
fail. Threshold Treatment of the 
cooling water with Calgon® now 
keeps the skid-pipes free of scale, 
and the buckling of the pipes is no 
longer a problem 


Discoloration of 
Galvanized Strip Checked 


Hall engineer B. Q. Welder reports 
on solution of a problem in the gal- 
vanizing mili of a large steel mill in 
the “Iron City.” 

“Galvanized strip unaccountably 
developed large dark discolorations 
some weeks after shipment. It 
seemed to me that the source of the 
discoloration might be in the rinsing 
operation 

“Following galvanizing, the strip 
was rinsed by immersion in and 
spraying with filtered river water. 
The last step in the process was a 
chromate-silicate rinse prepared with 
clarified river water. Carryout of 


solids from the rinses was responsible 
for the trouble 

“Since adopting our recommenda- 
tion that condensate be used for the 
rinse following the immersion tank 
and in making up the final chromate- 
silicate rinse there have been no 
further reports of trouble.’ 


Baffling Problem Solved 


When the exchange capacity of a 
sodium zeolite softener in an eastern 
steel mill dropped to 8.2 kilograins 
per cubic foot from a rated capacity 
of 16 kilograins per cubic foot, plant 
personnel consulted their Hall engi- 
neer, D. E. Noll. To confirm his 
suspicion that hydraulic channeling 
of the resin bed was responsible for 
the loss of capacity, Noll tried an 
intermediate backwash to redis- 
tribute the The backwash 
doubled the length of the run, indi- 
cating that channeling might be 
the trouble 

When operation permitted an in- 
spection of the resin bed, Noll and 
the plant men found that although 
fissures had not broken 
high flow rates around the edges of 
the unit had pushed down the ex- 
change material, and a cone had 
formed in the bed. 

To step up the efficiency of the 
softeners, Noll baffle 
design that would insure even dis- 
tribution of the incoming water 


resin. 


through, 


suggested a 


NUMBER 4 


throughout the exchange bed. When 
the units were returned to service 
with baffles installed, the exchange 
capacity came up to the rated 16 
kilograins per cubic foot and normal 
regeneration practice was resumed 


Specialists in iron and steel metal- 
lurgy are skilled at transforming 
crude ore into finished metal. Like 
the technologists in steel, Hall Lab- 
treatment of a 
material, water, to the 


oratories fits the 
vital raw 
processes in the 


need in specific 


manufacture of steel 


New Control System Tested 


A new system of automatic blow- 
developed by Hall 
Laboratories’ research has shown in 
field trials that it maintains boiler 


down control 


water solids concentration within 
plus or minus 5% of the set point. 

The equipment continuously de- 
termines the dissolved solids con- 
centration in boiler water by measur 
ing the conductivity of a flowing 
sample. A signal from the conduc- 
tivity cell 
the blowdown valve. 


pneumatically controls 

The new control system minimizes 
the possibility of carryover and 
allows close control of treatment 
under all conditions. 

Booklet H-1, describing the Hagan 
Automatic Blowdown Control Sys- 
tem, is available upon request 


Industrial Water Problems 
Require Special Handling 


There are no “stock answers”’ to 
industrial water problems. For in- 
formation, write, wire or call Hall 
Laboratories, Inc., Hagan Building, 


Pittsburgh 30, Pa 


Water is your industry's most im- 


portant raw material. Use it wisely. 


Hall Laboratories, Inc.—Consvultants on Procurement, Treatment, Use and Disposal of Industrial Water 
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Burning coal the modern way saves 
Motor Products $54,000 a year 


your nearest coal distributor? Their advice may save you 
thousands of dollars each year. 


Faced with poor boiler control, air pollution difficulties, 
inefficient coal and ash handling and other costly defects 
in its outmoded power system, Motor Products Corp., 
Detroit, called in local consultants to make a study. 
The engineers recommended a modernization program, 
involving some new equipment along with the adaption 


of existing units to new systems. 


This modernization is saving Motor Products time, labor, 
and money — better than $54,000 per year. Now the entire 
operation is clean and efficient. Production of economical 
steam is faster, simpler, more reliable and well within the 


bounds of smoke and dust regulations. 


Investigate Your Fuel Costs 


If you're planning to modernize your plant or build a new 
or if you are just interested in cutting fuel costs 
find out burned the 


to other fuels. Why not talk to a consulting engineer or 


one 


how coal modern way, compares 


facts you should know about coal 
Up-to-date coal burning equipment can give you 10% to 
40% more steam per dollar. 
Automatic coal and ash handling systems can result in 
a virtually labor-free plant. 
Coal is the safest fuel to store and use. No dust or smoke 
problems when coal is burned with modern equipment. 
In most industrial areas, bituminous coal is the lowest-cost 
fuel available. 


Between America's vast coal reserves and mechanized 
coal production methods, you can court on coal being 
plentiful and its price remaining stable. 
For further information or additional case histories 
showing how other plants have saved money burning 
coal, write to the address below. 


NATIONAL COAL ASSOCIATION 
Southern Building, Washington $, D.C. 








Copes-Vulcan helps to make 


MORE, 





THE ALL-OUTDOOR Louis V. Sutton Steom Electric Generating Plant of the Carolina Power 
& Light Company at Wilmington, N. C. Copes-Vulean Combu 


ion Control, Boiler Feed Water 
Control, and Automatic-Sequential Soot Blowing help to maintain maximum boiler efficiency. 


REPEAT ORDER for Copes-Vulcan 


Boiler Control and Pump Recirculation 
from Carolina Power and Light Company 


for the Cape Fear Steam Electric Station 
Copes-Vulcan 


laintains perpetual inter ‘ periormance and see thal every 
est in every insta Ss in ur s functio 

nd threughout the life of the 
equipme nt t 


ning as it si ould. If you 
i ntion on your jobs, give 
sined Copes-Vulcan serv opes-Vulcan a crack at the contro/ a 
icemen will regularly visit the plant to f oe 


lation ajter it 
service \ 





POWER FOR CAROLINA 


At Carolina Power & Light Company’s new outdoor installation, the 
Louis V. Sutton Steam Electric Generating Plant, steam is generated in 
two coal-fired boilers designed for 1750 psi at 1005 F. Unit 1 is a 
Combustion Engineering steam generator with a design load capacity 
of 950,000 pph. Unit 2 is a radiant-reheat Babcock & Wilcox boiler 
designed for 900,000 pph, with a reheat to 1005 F. Copes-Vulcan 


control helps keep these steam generators efficient. 


BOILER CONTROL BOILER CLEANING 


The Vulcan Automatic-Sequential Soot Blowing thor 
oughly cleans the heating surfaces. Air is the blowing 
Air motors drive the blowers 


A Copes-Vulcan Combustion Control System accurately 
regulates the fuel and air for proper combustion. Copes 
Type 3-L Feed Water Control matches the feed flow to medium in both units. 
the steam demands and maintains a constant drum level. in Unit 1; Electric motors drive those in Unit 2. Clean 
Copes provided 10-inch, 1500 pound standard motor- ing elements include Vulcan long retractables, wall 
operated feed water by-pass control valves. Copes- Vulcan deslaggers, rotaries, and air preheater cleaning controls. 
control and valves give automatic recirculation for pro- Write for complete information about Copes-Vulcan 
tection of three boiler feed pumps. Boiler Controls and Soot Blowers. 


+4 gh : * = 
COMPACT OPERATING PANEL. There is one oper- DUAL-MOTOR DRIVE on these Vulcan Long Retractables and 
ator in the central control room at the Louis the Vulean Wall Deslaggers give more complete cleaning than 
V. Sutton Generating Plant. single-motor drive, leaving no surface unblown. 


COPES-VULCAN DIVISION 


CONTINENTAL FOUNDRY & MACHINE COMPANY 
ERIE 4, PENNSYLVANIA 








Control-dollars frequently bring annual invest- 


ment returns of 100° or more. When you buy 


adequate, well-applied steam plant controls,you 


increase your dollars’ ability to work usefully 


for you. 


That's where Bailey can help: Bailey Controls 
can give you a better control-dollar efficiency. 


Here’s why: 


1. Complete Range of Equipment — fully 
co-ordinated. You need never worry that 
a Bailey Engineer's recommendation is 
slanted in favor of a particular type of 
equipment, just because he has a limited 
line to sell—or that Bailey will pass the 
buck for efficient control; we offer complete 


boiler control systems. 


Engineering Service—backed by experi- 
ence. No other manufacturer of instru- 
ments and controls can offer as broad an 
experience, based on successful installations 
involving all types of combustion, flow 


measurement and automatic control. 


Direct Sales-Service — conveniently lo- 
cated near you. Bailey Meter Company's 


sales-service engineers are located in more 


This Bailey Boiler Control Panel in a 
mid-western industrial plant saves 
fuel and insures safe operation of a 
100,000 Ib per hr, 175 psi, sat., pul- 
verized coal and gas-fired boiler. 


industrial centers than those of any other 
manufacturer of boiler control systems: you 
get prompt, experienced service with a min- 


imum of travel time and expense. 


For better control-dollar efficiency —for more 
power per fuel dollar, less outage and safer 
working conditions, you owe it to yourself to 
investigate Bailey Controls. Ask a Bailey 
Engineer to arrange a visit to a nearby Bailey 
installation. We're proud to stand on our 


record: “More power to vou!” 


IVANHOE 
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co. ~, y 
407 witam taal’ 
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Here’s The Inside Story On The New 
S-E-CO. Coal Valve 


Strip the %” steel skin off our new coal valve and you'll quickly see why you get 


more when you buy S-E-Co. 


First, notice the deep U-shaped gate which completely shields rollers, racks and 
pinions from coal flow. See how the gate provides lap closure on all four sides 
assuring positive cut-off. Also, note the stainless steel liner on top side of the gate 


to combat corrosion. 


Carefully formed ladder racks, for their part, are self-cleaning having no root portion 

in which coal dust can build up and cause jamming. The multi-faced pinions, located 

above the racks, are also of self-cleaning design. Consequently, the gate moves smooth- 

ly with little effort, even after long periods of not being operated. 

Notice the clean interior design. Slopes have been kept at a maximum with shoulders 

and projections eliminated. Even the poke hole covers fit flush with the inside of the 
valve body so that nothing interferes with flow 
of coal through the valve. 


For a complete list of all the outstanding fea- 
tures of the new S-E-Co. Coal Valve wgether 
with installation photographs and dimensions, 
write for Bulletin No. 97 


STOCK Equipment Company 


745-C, HANNA BLDG., CLEVELAND 15, OHIO 
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BAYER 
STEPS UP BOILER PERFORMANCE 


DISTINCTLY 
DIFFERENT 


Bayer Balanced Valves are 
famous for their long life 


and continued tightness 


WITH THE Bayer Balanced Valve Soot Cleaner 
the balancing chamber above the piston disc 
impounds steam when the valve closes, thus 
relieving valve parts from shock. The valves 
remain steam tight because the dashpot action 
causes the valve to seat gently. Unbalanced 
valves close with a hammer stroke and soon 
become leaky. 


When stationary elements are used the 
Bayer stationary balanced valve head may be 
furnished. Thus all the cleaning elements of 
the entire soot cleaner system can be controlled 
by the Bayer quick-opening Balanced valves 
This gives a uniform or standard valve con 


Bayer Single Chain Balanced 


Valve Soot Cleaner 


trolled system and in addition, when high pres- 
sures require a reduction in pressure at each 
individual element this Balanced valve unit, 
whether used with a stationary or a revolving 
element, can be fitted with an integral orifice 
plate valve. 


Piping connections can be kept in the same 
plane and undesirable bends or fittings avoided 
when the Bayer Balanced Valve is installed with 
both stationary and revolving elements. 


Valve parts are standard and interchange- 
able and when high pressure heads are fitted 
with orifice plate regulating valves these parts 
are also interchangeable 


THE BAYER COMPANY 


SAINT LOUIS, MISSOURI, U.S.A. 
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protect industrial boiler systems 


from oxygen 


corrosion with 


DIHYDRAZINE 


The powerful reducing action of hydrazine hydrate as an 
oxygen scavenger in boiler feedwater is now obtainable 
through the use of a salt—dihydrazine sulphate. This com- 
pound, a dry material in white crystalline flake form, con- 
tains 374%4% hydrazine (N,H,) by weight and is shipped in 
200-Ib. and 20-Ib. fibre drums requiring no I.C.C. warning 
label 


In preventing corrosion caused by dissolved oxygen, 


SULPHATE 


dihydrazine sulphate improves the quality of process steam 
by reducing iron pickup. It is conveniently applied by dis- 
solving in deaerated condensate and feeding the solution 
directly to the feedwater entering steam boilers. It may 
also be used as an ingredient of boiler compounds. 
Literature on the advantages of hydrazine derivatives in 
steam systems will be sent on request. Write for this help- 


ful information today 


MATHIESON CHEMICALS 


OLIN MATHIESON CHEMICAL CORPORATION 


INDUSTRIAL CHEMICALS DIVISION 
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Allis-Chalmers presents the new 


ANOTHER BIG STEP AHEAL 


iN LOW-COST COA 


. » « with all the important performance advantages of 
Allis-Chalmers advanced basic design ... tested and proved 


over millicns of operating hours! 


All-Steel Box-A Main Frame 
that soaks up shock loads, makes 
possible the service simplicity 
of unit construction. 


Exclusive One-Piece 
Steering Ciutch and 
Final Drive Housing 
with all final drive gears 
straddle-mounted on ta- 
pered roller bearings to 
insure long life 


Unit Construction lets you re- 
move engine, master clutch, 
transmission, steering clutches 
and final drives without disturb- 
ing adjacent parts. 


1,000-Hour Lubrication 
Intervals for roller bearing 
truck wheels, idlers and sup- 
port rollers . makes produc- 
tion time out of service time 


PLUS... 
radiator-core mounting; new strength and ca- 
pacity in final drive gears, shafts and bearings. 


Dual-Range Constant-Mesh 
Transmission lets you go from 
any forward speed to any reverse 
speed by shifting only one lever. 
Eliminates double shifting! That 
means faster work cycles . 
more production! 


“a9 “7 al 


NEW STANDARDS OF PERFORMANCE AND 
LONG LIFE ON A WIDE RANGE OF JOBS 


New Operator Convenience 
roomy, flat platform . . 
volt direct electric starting . . . 60-gal. fuel tank 


plus . . . these great new features: 


New Allis-Chalmers Diesel Engine 
with “follow-through” combustion and 
tornado turbulence . for smooth engine 
performance, cleaner combustion, extra 
long engine life 


New Wrap-Around Ra- 
diator Guard used as 
dozer lift frame to simplify 
design, reduce cost of bull- 
dozer; guard tilts forward 
for easy service 


New Master Clutch with 
Ceramic Lining sets new 
standards of clutch life . . . with 
fewer adjustments required. 


including 


. foam rubber seat. . . 24- 


Tough New Track — New de- 
sign, through-hardened with extra 
toughness for long life even in severe 
abrasive conditions. 


new, all-weather cooling; independent 


; 
ss 


ou owe it to to investi- 
gate the performance advantages 
of the HD-11 ... newest addition 
to the Allis-Chalmers leadership 
line. See your nearby Allis- 
Chalmers dealer now. ~ 
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90 net engine hp 


75 drawbar hp 
20,500 Ib 


six speeds forward to 5.7 mph 


three reverse to 4.4 moh 
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one of 
these C-E 
standard 
boilers 
ge 


DESIGNED 
FOR 


YOUR PLANT 


If your steam needs range between 4,000 and 
120,000 pounds per hour, one of these versa- 
tile C-E Boilers will give you economical, 
standout performance. For while they are 
standard in design (which means lower first 
cost and proven performance), they're still 
flexible enough to be easily adapted to your 
exact requirements 

Chances are that one of the C-E standard 
boilers is the answer to your steam needs. But 
whatever they may be, C-E can fill them. For 
C-E Boilers are made in sizes and types for 
any capacity—for any pressure—any fuel or 
method of firing 
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The VU-55 Boiler is available in six sizes ranging 
from 50,000 to 120,000 Ib of steam per hr. It is 
designed for two pressure ranges — up to 250 psig 
and to 500 psig. These units are arranged for the 
application of superheater surface and heat re- 
covery equipment if desired. VU-55 Boilers are 
designed for the pressure firing of oil or gaseous 
fuel and require no induced draft fan. They are 
equipped with tangential burners and tangent 
tube furnace walls to assure a level of per- 
formance which compares favorably with mod- 
ern utility practice. The VU-55 Boiler is bottom 
supported requiring no supporting steel struc- 
ture. The absence of exterior ductwork permits 
a smooth, streamlined exterior which is both at- 
tractive and practical. 
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This completely shop-assembled boiler is avail- 
able in fourteen sizes from 4,000 to 40,000 
pounds of steam per hour... for operating pres- 
sures up to 500 psi... for pressure firing of liquid 
or gaseous fuels. The VP Boiler has more water- 
cooled area per cubic foot of furnace volume than 
any other boiler of its size and type. The large 
lower drum— 30-inch diameter— permits a simple, 
symmetrical tube arrangement... greater water 
storage capacity .. . easy access for washing down 
or inspection. A centrifugal fan, which operates 
at low speed and is exceptionally quiet in opera- 
tion, is standard equipment. The simple baffle ar- 
rangement results in low draft loss... simple 
soot blowing... no dead pockets ... high heat 
absorption. The VP is enclosed in a reinforced 
gastight, welded steel casing, and shipped com- 
pletely assembled with firing equipment, fittings 
and forced draft fan. For foundation, it needs only 
a simple concrete slab. 





five VU-i0 is available in nine sizes from 10,000 
to 60,000 pounds of steam per hour . . . for oper- 
ating pressures up to 475 psi... superheat to 
200° F in 20,000-60,000 Ib range ... for solid, 
liquid, or gaseous fuels. This boiler is a com- 
pletely standardized design adaptable to many 
conditions. It is bottom-supported and needs no 
outside supporting steel. It operates efficiently 
over a wide range of output, and is easy to oper- 
ate and to maintain. All parts are easily acces- 
sible for inspection. The VU-10 is a complete 
unit — boiler, furnace, setting, fuel-burning equip- 
ment, controls, forced draft, heat recovery equip- 
meni (if desired). Regardless of fuel, the same 
general cross-sectional arrangement of drums, 
convection bank and furnace wall cooling 1s used. 
Uniforrn design through each transverse section 
assures even water level in the drum and uniform 
expansion. 





























A C-E Industrial Boiler for Every Need — Combustion Boilers are available in many other 2-drum 
designs — for capacities up to 350,000 pounds of steam per hour — and to burn any commercially 
available fuel. All of these boilers can be designed fer use with pressures up to 1375 psi and 
steam temperatures as high as 960 F — utilize any type of steam recovery equipment — fit difficult 
space conditions. Let us give you full details on the complete line of C-E Industrial Boilers 
including the C-E LaMont Controlled Circulation Hot Water Boilers 


B-65 


COMBUSTION ENGINEERING 


Combustion Engineering Building, 200 Madison Avenve, New York 16, N. Y. 


BOILERS, FUEL BURNING & RELATED EQUIPMENT; PULVERIZERS, AIR SEPARATORS & 
FLASH DRYING SYSTEMS; PRESSURE VESSELS; AUTOMATIC WATER HEATERS; SOIL PIPE 
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Program has gathere 
about Protecting recirculating water systems 
In the search for the most effective and 
economical formula, the meta] rods shown 
have been rotated in all types of recir- 
culating waters and treating chemicals 
Results Pointed the way toa group 
of Nalco Treatments which assure 
users against Scale and Corrosion 
in virtually any recirculating 
waters. For details on Nalco 
Treatment to fit your Particu- Test rod trom 
lar system, call your Nalco with the ‘Nolee 
Representative, or write 82 Method shows 
Protective film and 
direct. freedom from any 


scaling of Corrosive 
Sttack. 


N ALCO La boratories’ continuous 


THOD may BE 
THE ANSWER FOR You 


Particularly Suitable for Scale 
n recirculating water systems 
aracteristic limits given here. 
System should have Nalco 82 


a. Recirculation rates 
@ Where MOn-toxic waste water is required 


Act today to get the certain, low-cost Protection of The 
Nalco System Full data on Nalco 82 in free Bulletin 68. 


TE CORPORATION 
Chicago 38, Minois 
Limited, Burlington, Ontario 
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Danskammer Point Steam Station of Central 
Hudson Gas & Electric Corporation. Consulting 
Engineers: Burns & Roe, Inc., New York City. 
Original capacity: 60,000 k.w. Present capac- 
ity: 120,000 k.w. Ultimate capacity: 320,000 
to 370,000 k.w. 


Planning Pays Off at Danskammer Point 


In planning the coal-handling system at Dans in operation, providing an additional 60,000 k.w 


kammer, careful consideration was given to future 


This flexibility of design and efiicient opera 
power needs. By combining the experience of Cen “ 


tion... is typical of the benefits to be gained when 
tral Hudson Gas & Electric Corporation...the skill yi 8B 


, y add the cialized skills of Chain Belt ¢ 
of the consulting engineers, Burns & Roe, Inc....and roy 7. age eee age wer 


veying Engineers and top-quality Rex Coal Han- 
the know-how of Chain Belt Conveying Engineers, ying 8 i P-4 . ; 


al dling Equipment to your station planning team 
a truly expandable, efficient system was designed ’ 

: When you plan a new station .. . or an expansion 

The coal handling system was carefully planned of your present one, put the team to work for you 

to serve Unit No. 1, the initial generating unit of Contact your nearest CHAIN Belt District Office or 

60,000 k.w., and with an extension of the bunker write CHAIN Belt Company, 4784 W. Greenfield 


belt conveyor, to serve Unit No. 2 recently placed Ave., Milwaukee 1, Wis 


CHAISE! BELT COMPANY 


District Sales Offices in all principal cities 
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PERFORMANCE YOU CAN DEPEND ON 


ditions of thermal and physical shock, 
corrosion, vibration, weaving and un- 


For a pipe line in the oil country ... 
for a ship at sea... for a jet plane 
in flight... 


Whatever your high-pressure, high- 
temperature sealing problem may be, 
Flexitallic Spiral-Wound Gaskets pro- 
vide performance you can depend on. 
That is why blueprints and purchase 
orders so often note the engineering 
department’s gasket requirements 
thus: GENUINE FLEXITALLIC 
GASKETS ONLY. 


Flexitallic Spiral-Wound Gaskets 
have made important contributions to 
almost every engineering develop- 
ment since 1912 atomic energy, 
power plants, chemical processes, air- 
craft design. From this storehouse 
of experience, we provide the one 
right gasket every job — an extra 

ety, longer service life, 


ket is designed 
meet specific con- 


predictable joint stresses. Spirally- 
wound V-crimped plies of required 
metal with alternating plies of proper 
filler result in a resilient gasket hav- 
ing characteristics of a calibrated 
spring. 

Flexitallic Gaskets are at highest effi- 
ciency when bolted up cold at a prede- 
termined load. For all pressure/tem 
perature ranges from vacuum to 
10,000 Ibs., from extreme sub-zero to 
2000°F. For all standard joint assem 
blies. In four thicknesses for special! 
requirements: .125”, .175”, .250’ 
.285". In diameters to 84” O.D. 


FLEXITALLIC GASKET CO 
8th & Bailey Sts, Camden 1, N. J 


Representatives in principal cities 


SPIRAL-WOUND GASKETS 


FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


*Not 


pF Blue 
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Evaluating Engineering Education 


Progress usiness organizations periodically evalu 

ite major products in terms of market potential, economy 
roducti 1 soundness of design In carrving out 

s review t industrial management is influenced 

the desiré needs of customers as well as by the 
ngineering both its designers and its production 
specialists 

Somet! gous to this also takes place in en 
gineering The American Society for En 
gineering Education is the agency that conducts the 
periodic review practice that it has followed since its 
ounding in 1S9 \t the recent ASEE Annual Meeting 
held at Pen | State University, a 46-member com 
nittee under the chairmanship of Dr. L. E. Grinter, 
Dear t raduate School at the University of 
Fl searching and significant report 
base upol tensive three-vear study of engineering 
educatio1 Mu {f the material is of general interest 
to practicing gineers because it foretells trends in e1 
gineering ( peciaizing in power plant desi 

d era likewise profit from reading the co 
nittee report, ¢ erpts from which are presented else 
where in this 

[he basic thesis of the current evaluation ind this 
nav ‘ rsimplification-—1s that engineers edu 
cated in the ture must spend less of their college time 
in stu ils engineering practice and spend 
ore in be thoroughly grounded in understanding 
the basic sc engineering sciences and relevant sub 
ect matter 1 veral arts This means, in effect, k 
tire ver rlant design and more on such subjectsa 
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modern physics, thermodynamics, report writing and 


engineering economy Those who have feelings of re 


rret that the engineering graduate of the future may be 
less capable of becoming immediately useful in designing 
power plants or power plant equipment should recall 
developments of the past decade and attempt to answer 
these questions 

Which has changed more rapidly, specific techniques 
of power plant design or principles of engineering thermo 
dynamics? 


Considering the impact of nuclear energy upon the 


power field, is it more advantageous to spend equivalent 
educational time in studying modern physics or learning 
how to test power plant components? 


Which can more readily be acquired through in 


dustnal experience, production and operation know 


how, or analytical techniques pertaining to stress and 


flow conditions? 


\nswers to these hypothetical queries delineate two 
philosophies of engineering education The one advo 
cates education of graduates whose knowledge of con 
temporary engineering practice is such that they may 


be of immediate use to an employer in the fields in which 


they have specialized Che other philosophy recognizes 
that technology is growing so rapidly that knowledge of 
supplemented by industrial training 


offers the 


fundamental science, 


in specific apphed technical practices, most 


direct route to professional growth and engineering a 


complishment 
Obviously it is the latter philosophy that guided the 


ASEE Committee on Evaluation of Engineering Educa 


tion. Their evaluation merits widespread attention on 


the part of engineers throughout industry, government 


nd educatior 





Economic Design and Selection of 


Cooling Towers —I 


By GEOFFREY F. KENNEDY, M.A., and P. H. MARGEN, B.Sc., (Eng.)} 


OOLING tower technology in the U.S.A. ard in The present article, first of two, shows 
Britain differ in several important aspe ts how an economic compromise can be 
Whereas the reinforced concrete type of tower 

illustrated on Fig. la is used in most large British cooling 
tower installations, the mechanical draught type tower 
shown by Fig. lb is the most popular type in the U.S.A cient heat transfer, and discusses the gen- 


found between packing shapes giving ex- 
cessive friction and those giving insuffi- 


S ler o the a8) > i si 00 gy Lower, ° ° 
his has led to the use of different fornis of « ling tows eral methed of esonomic packing ond enol. 
performance equations and charts in the two Countries 


though a generalized form applicable to both types has 
now been formulated (1 American firms often favor specification. 
packings of type i or ii on Fig. 2, whereas British firms 


ing tower design to a given performance 


have made wide use of packings 111 to vi 


Regarding experimental work, the tendency in the 
U. S. has been to concentrate on the determination of 


heat transfer coefficients (3, 4, 5) whereas British experi 








menters (6, 7, 8) have laid stress on the joint determina REINFORCED 
CONCRETE 


tion of heat transfer and friction properties of the pack 
SriLe 


ings because the heat transfer factor in itself was not con 
sidered to be a sufficient indication of the merit of the 
packing Indeed the correlation of friction ; heat 
transfer data by Margen (1) suggests that it is easy to 
obtain high heat transfer factors at the expense of high 
friction factors by selecting a packing leading to violent 
eddy formation, and that designers should therefore seek 
in economic compromise between packing shapes giving 
excessive friction and those giving insufficient heat 
transier 


Per formance 


In reference (1) the following performance equations 
ire derived from the now generally accepted ‘enthalpy 


method"’ first proposed by Merkel (9 











Mechanical draught tower 
Natural draught tower 


where 


Che left-hand side of equations (la) and (lb) repre 
sents the difference in enthalpy between saturated air at 


*In preparing this article the authors have made us< f information and 
some of the diagrams contained in the papers cited in reference 1) and 
which were published in the Proceedings of the Institution of Electrical Eng 
neers, Part A. Number 3, Volume 102. Tume 1055 
t Kennedy & Donkin, Consulting Engineers, London Fig. |—Common types of cooling tower 
t Formerly with Kennedy & Donkin, London 
Numbers it arentheses refer to Bibliography at the j the art Natural draught Mechanica 
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the algebraic mean circulating water temperature, @,,, \" \% 
and the tower inlet air which is at the wet bulb tempera Z 


G0Gae 7 v 


ture / It can be feund for specified values of 6,, and cece | 
t.; from Fig. 3 ww 
Phe right h ind side of equations (la) and (1b) contains LLL 
the heat loading, J, of the tower; the effective fan power, DECK 2 = 
b, or chimney height, H; the atmospheric factors yy or x 
and the performance coefficient, C, which was first ; = 
proposed by Chilton (11 rhis coefficient is an inverse \\ } g0888 
measure of the capability of the tower per unit horizontal bof TF 
(*) (i) (#) 


irea, high values of the coefficient denoting low capa 
bility, i.e. high water temperatures for a given duty. As 
shown by equation (2), this performance coefficient is a 
function of the packing and shell constants only, i.e. the 
shell resistance, F, the packing surface, s, and the packing 
friction and heat transfer numbers, f and k&. It may 
thus be used to investigate the net effect of any change in 
the packing or shell design on the tower performance 

It should be noted that equations (la) and (lb) are 
based on an approximate integration of the basic heat ‘ 
transfer equation 6g = kG(h"” — h)és, and involve errors 
of the magnitude illustrated by Fig. 4 relative to the 
iccurate integration These errors are acceptably small 
over the range of conditions met in most practical applica 
tions 

\ method involving an accurate integration and carried 
out with the aid of a large book of graphs has been de 
scribed by Lichtenstein (4) in the U.S.A., but cannot be 
ipplied to natural draught tower calculations without 
the aid of supplementary charts and laborious trial 
methods Fig. 





SPLASH BAR PACKINGS 


mS * CHANGE IN ALINEMENT BETWEEN ADJACENT 


SHEETS OF PACKING (vi) 


ha ( 


m1 , \ 
= 1 


a 


(vi) (va) 


FILM TYPE PACKINGS 


2—Cooling tower packings 
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difference 


lemperature 
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Fig. 3—Relation between temperatures and enthalpy difference 
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hy) B.Th.U./Ib 


Plotted from reference 10 





numbers. Hence one might expect 


related by an equation of tie forn 


If that 1s the case. ther given values of the expert 
mental constants B and « id given values of the packing 


surfaces, ind shell resistan F, it is possible to calcu 


} 
1°40 7 . ; : ite from equation (2) which value of the friction number 


i f will give the lowest performance coefficient, 1.e. the 
| highest tower capability This value of the friction 
1-36! SS number represents both the optimum and economic solu 


Ww 40 50 60 tion, since the geometric shape of the packing can usually 


Atmospheric factor, vy, 


Atmospheric wet-bulb temperature, t 1s °F be changed without affecting the packing cost per unit 

suriace By hanging the alignment of corrugated 
(a) sheets, the moderate [friction and heat transfer number 
packing (v1 n Fig. 2 1s, for instance, changed into the 


high friction and high heat transfer number packing (vi 
} nl 


Fig. 5 shows the heat transfer numbers of various film 


type packings (i.e. packings wl lo not promote drop 
surface) and heat exchangers plotted against the friction 


numbers, and suggests that the data are roughly cor 


related by the broken line nge of interest 
That line has the equation, 


ric factor, yy 


0 f 


she 


— 
—_ 


Fig 1 chart prepared to give the optimum 

ilues of nd & for packings conforming to the above 

t correlation If the specified packing surfac« ind the 
=_ 


Atmos} 


L specified shell resistance, F, are marked off on the dia 
Se , 
30 40 gram, then the optimum values of the friction and heat 


transfer numbers and the corresponding value of the per 


f s ric > ulb er er y " 
Atmospheric wet-bulb t mperature, ty). °F ee pllsaaetangmenyespam Pagar ead 


(bd) f tio of the annual cost 


; vacking surface to the annua 
Fig. 4—Atmospheric factors 


sq ft of horizontal tower 17 is known, then Fig 
ee - mav be used also to determine the economic value of the 
packing surface, s, for a given shell resistance, using the 

/ptimum Friction Factor five step procedure illustrated on Table Phis proce 


" -s | :, , ‘ fF ; ~ 
' dure gives ilso the econom ilues of the effective fan 
It is known that a change in the geometric shape of 


g 
packing which tends to produce greater eddy turbulence 


oi the fluid increases both the friction and heat transfer 


OOF 
00% 
O04) 

| 
Oo W 
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Packing transfer surface 


Fig. 6—Chart for economic tower design 


vv 


power, r chimney height, //, with the aid of the fol fans and pumps respectively, by | ft-lb/sec, and zy, 1s the 
lowing three supplementary equations annual cost of increasing the chimney height by one ft, 
expressed per sq It ol horizontal tower area 

rhe entire design procedure requires a knowledge of 
only three main design constants, namely the shell re 
sistance, /, and the cost ratios 2, 2, and fZ, 2, (or 
with natural draught Che fan and pump efficiencies, 
ny and n,, and the surface volume ratio, a, of the pack 
valuce of abeat O75 for met tin | have only a secondary effect on the solution for film 
type packings 
und ¢. represent the annual Inspec tion ol Fig 6 reveals that low values of the shell 
reasing the power input rating of the resistance, /, and high values of the Area, packing sur 

face cost ratio, z,/z,, tend to make packings with low 

friction numbers, low heat transfer numbers and large 
surfaces per unit ground area economi \ practical 
example of such a design is a small mechanical draught 
tower situated on a very expensive site, so that 2, may 
be as high as 100 and the shell resistance as low as *& 
velocity heads Then, for M 0.72, the econom« 


Sh/Ah 
Fig. 7—Distribution factor for contra-flow cooling tower 


Drawt 
ht 
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packing particulars are s = 
0.112 

An example of the opposite tendency is provided by a 
large natural draught cooling tower, which might have a 
57 and a shell resistance of 25 ve 
locity heads, giving the economic packing particulars 

= 66, 0.0207, f = 0.56 shown in Table I. The 
range of variation in the economic friction factors is thus 
nearly 0.1 to 0.6, and several packings should be devel 
oped to cover this range adequately 

The above discussion applies to film type packings 
satisfying the friction/heat transfer correlation, equa 
tion (3a). One might expect that certain types of film 
packings will not satisfy this relation accurately, and if 
the relevant experimental data are available to deter 
mine the values of the constants B and c for these pack 
ings in equation (3), a new chart similar to Fig. 6 may be 
constructed for the new values of these constants, using 


108, & = 0.0121 and f = 


z,/2, ratio of about 


equations given in reference 1. A design procedure simi 
lar to that described above may then be applied with the 
uid of the new chart 

In the case of splash bar type packings, i.e. packings 
which proportion of the transfer 
surface in the form of water drops, the procedure can be 


have a considerable 
laborious because the values of & and f vary with the 
water rate, w. Shortened design procedures can be 
evolved for these packings, but a description of these is 
outside the scope of the present article 


Conclusions on Design 


Phe above examples indicate that the representation oi 
the performance of a cooling tower by a single coefficient 
facilitates the 
shown how that coefficient can be used to determine the 
between the 
transier properties of the packing 
the work should be supported by an experimental &// 


C, greatly designer's task. It has beet 


economic and heat 


For precise results 


compromise friction 


correlation for the particular type of packing used, but 
tor many purposes the approximate correlation, equation 
ja) on which the design chart, Fig. 6, is based gives re 


sults of sufficient accuracy rhis design chart makes it 
possible to determine the economic values of the packing 
constants, packing surface and performance coefficient 
practically by with its 


tower designs can be completed rapidly 


aid economic 
Phe examples 
suggest that each cooling tower maker should develop 
several packings covering a range of friction numbers for 
different applications 


inspection, and 


Appendix A 


List of Principal Symbols 


A Mean horizontal 
level, ft* 


area of tower at packing 


cubic foot of 


\rea of packing surface 
space, ft’ 


per 


Cooling-tower performance coefficient 

Efficiency of pumping and fan sets, respec 
tively 

Resistance of tower shell to air flow, head 
loss in feet divided by G* 2gp" 

Friction number of packing (= 
feet divided by sG* 


head loss in 
2g p 


= Dry air-mass flow rate per unit A, lb/sec-ft 
= Gravitational acceleration, ft/sec 
Height of natural-draught chimney above 
mean packing level, ft 
Mean enthalpy of air in the main current 
Btu per pound of dry air 
Enthalpy of saturated air at the water tem 
perature Btu per pound of dry air 
Heat-transfer number of packing 
transfer coefficient /G 
Factor defined by equation (6 
Air power expended per unit A, ft-lb/sec-ft 
Heat loading of tower pure unit A, Btu, se 
it 
Heat loading of turbine exhaust, Btu /sec-it 
Ratio lotal air weight) /(Dry air weight 
Packing surface per unit A 
Steam temperature corresponding to 
denser vacuum, “F 
Wet-and-dry-bulb air temperatures, °F 
Water-flow rate per unit A, lb/sec-ft 
Atmospheric factors shown on Fig. 4 
» Sa Cost factors relating to packing 
horizontal fan 
pumping power and chimney height, re 


con 


sur 


lace, tower area, power, 


spectively, (units given in text 

Nominal density of air, pounds of dry air per 
cubic foot of air-vapor mixture 

Water temperature, F 


Subscripts 1, 2 and m are used to designate, respectively, 
values at the air inlet, air exit and point of 50 per cent 
it the algebr 


heat release in the packing (i.e “ic mean 


water temperature 
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Dividends from this Crane valve over 30 years... 
6%, billion kilowatt-hours 


Over thirty years ago, this 30-inch Crane There is nothing special about this rising 
steel gate valve was put in service at stem, cast carbon steel valve — nothing but 
Commonwealth Edison's Crawford Station its dependable Crane quality. Develop- 
in Chicago ment of steel valve castings was pioneered 
by Crane; long life and low maintenance 


As of May, 1955, unit No. 1 on which ;= —~ 
are deeply rooted characteristics of Crane 


this motor-operated valve is installed, 
had been in operation more than 150,000 
hours. Total power output generated In steel valves, as in other materials, the 
with this valve in service was approxi- Crane line is most complete: gates, globes, 
mately 6,750,000,000 kilowatt-hours. angles, checks and stop-checks— bolted, 
Pressure-Seal, and Lip-Seal bonnet de- 
signs—screwed, flanged, or welding ends 
sizes up to 24 in.—pressure classes up to 
2500 psi 


valves. 


The valve is on reheat steam service 
with working conditions of 100 psi. at 700 
degrees F. Never out of the line, and 
given but routine maintenance attention 
since installed in 1925, the valve’s per- Your Crane Representative can give 
formance remains completely satisfactory valuable help in specifying and ordering. 

Seating action is positive and tight; bon- Crane Co., General Offices, Chicago 5, 
net-joint and stem seal are tight; opera- Ill. Branches and Wholesalers serving all 
tion is smooth industrial areas 


CRANE CoO. < mom] 


VALVES PEP PRO es * Fer es 
KITCHENS + PLUMBING + HEATING 


CRANE’S FIRST CENTURY...1855-1955 
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Westinghouse Opens Atomic Parts 


Manufacturing Plant 





First privately financed atomic equipment plant located on a 112-acre 
tract of land at Cheswick, Penna., about one mile northeast of 
the Allegheny Valley Interchange of the Pennsylvania Turnpike 


Drafting department of 87,000-sq ft 
plant manufacturing canned motor- 
pumps in capacities to 17,000 gpm 


Boring mills, drill presses, lathes 
and other machinery are shown 
here in this interior plant view 


fF Welding nickel alloy can to rotor end 
plate by shielded-arc method. Dye 
penetrant inspection follows 


The highly polished finish on the 
thrust-bearing runner for a canned 
motor-pump has a mirror quality 


Canned motor-pump on C-E 
controlled-circulation boiler at 
Possum Point Station of Virginia 
Electric & Power Co 


Finish boring of the stainless steel 
volute of a canned motor-pump is 
a very precise process 








Exterior view of Lovett Plant showing third unit of recently completed extension on right 


Rockland Light and Power Company 
Doubles Electric Generating Capacity 


i 


week of July 20, Rockland Light and 
which has its headquarters at Nyack, 
ved the activation of the third and 
generating unit at Lovett Plant located 
e on the Hudson 


New York City 


River about 30 miles 
This section of the sta 
ther two, was designed and constructed 
Inc., New York consulting engineers 

1 by a Combustion Engineering radi 
perating at 1850 psig, 1050 F with re 

1 General Electric tandem-compound 

r having 70,000 kw 
sus coal, oil or natural gas may be fired 
h 1s equipped with vertically adjustable 


a capability of 


burners, bowl mills, economizer and tubular air heater. 

\n interesting feature of the plant, as depicted on the 
cover of this issue, is a turbine-room backdrop formed by 
the Maritime Administration Reserve Fleet anchored 
nearby on the Hudson Rockland Light and 
Power Company supplies power for cathodic protection 
of this important segment ol the reserve fleet 

In proclaiming Lovett Plant Week, Charles L. Hulswit, 
president of Rockland Light and Power Company 
that Lovett Plant reflects the 
eight-year, $25,000,000 
intended to accommodate the 
ments oi its 


River 


stated 
accomplishments of an 
construction project which is 
increased 
ind to insure 


supplies of electricity to meet future growth 


power require 


70,000 customers idequate 


General Electric reheat turbine-generator having a capability of 70,000 kw 





Engineering Problems of 
Nuclear Power Reactors* 


By HARRY J. BOLWELL 


Combustion Engineering, Inc. 


HE first factor to consider in discussing the engineer 
ing problems of power reactors is the primary coolant 
ind its effect on the equipment design. Since this 
discussion will be a non-nuclear one, differentiation will 
not be made between H,O and D,0O 1n an aqueous system 
considered as a typical coolant when 


Sodium will be 


Sodium has been 


f all liquid metal 


examining a liquid metal system 


commonly used and is representative 
coolants 

The following reauirements are common to all reactor 
coolants I Che coolant must be a good heat transfer 
must be amenable to main 
taining high purity ; The little 


or no corrosion of the fuel elements or primary system 


medium The coolant 


coolant must cause 


equipment ! [The coolant must be contained \ 


high degree of leak tightness is a requirement of any 
reactor system 


hese requirements impose various problems on the 


' 


engineer ce signing a water or sodium system 


Good Heat lransfer Medium 


Water is one candidate for a primary coolant Ithasa 
high heat capacity but it also has a high film drop 
Briefly, rhis 
film impedes heat flowing from the heating element to the 
coolant Probably the problem 
a water coolant is the critical temperature 
limitation of water In order a high enough 
coolant outlet temperature to be practical, the system 
In early 
reactor designs even localized boiling was considered 


i film develops on the heating element 


water most serious 
imposed by 


to obtain 
must be capable of containing high pressures 


hazardous. More recently some localized boiling has 
not been considered detrimental. However reactors are 
still being designed so that the maximum core tempera 
ture is somewhat less than the primary coolant satura 
tion temperature 

Sodium is a second possibility as a primary coolant 
It has the advantages of virtually no film drop and a high 
boiling temperature. Sodium does react violently, how 
ever, with water. Special precautions are necessary to 
insure the primary coolant’s being isolated from the steam 
system. In general, there are two ways of isolating the 
radioactive sodium. One would be to design a steam 
generator so that a second tube will incase the tube in 
which the sodium is flowing The volume between the 
filled with gas rhe 
would be outside of the second tube hus, if sodium 


leakage did occur, the water could be protected by a 


tubes might be an inert water 


* Presented before the ASME Semi-Annual Meeting, Boston, Mas 


198 ; as 


42 


The field of nuclear power is in a unique 
position in that engineering development 
is lagging the work of the research groups 
to an extent that the entire nuclear pro- 
gram has suffered. In considering the 
problems this condition raises the author 
limits himself to the general problems of 
heterogeneous reactors cooled by either 
water or liquid metal, since both types 
have been or are now being built. The 
Pressurized Water Reactor, as probably the 
most common design of nuclear power 
reactor to be built within the next five 
years, receives special emphasis. 


barrier \ method would be to u 
in intermediate loop in the Phe radi 
active sodium would transfer the heat in an intermediat« 
heat exchanger to a less active fluid such as NaK. Che 


NakK would then act as the heat-transferring agent in the 


second 


secondary 


clude system. 


steam generator 
Pur 


No matter what the choice oi lant there 
can be no in-leakage of impurities in the primary coolant 
and provision must be made for a high purity make-up 
rhe reasons for this requirement are obvious 
that the fuel from 


Certain impurities will accelerate cor 


primary c 


system 
It is imperative 
foreign deposits 


elements be free 


rosion. Most impurities will become highly radioactive, 
and if deposited on other equipment in the system, such 
is pumps and valves, they can create sizable mainte 
nance problems. Here is how impurities affect our pri 
mary coolant candidates, water and sodium. 

High purity enjoys the advantage of 
achieved without tsv much difficulty. But, high purity 
water is a highly corrosive fluid. Therefore, the require 
ment of high purity in an aqueous system sets up a never 
ending cycle. High purity causes corrosion. Corrosion 
requires a clean-up loop to maintain high purity. Water 
does have the advantage of being less radioactive than 
sodium. In general, pure water has only a seven-second 
half-life due to N“. The impurities common to water, 
such as tron, nickel and manganese, do not have this 
advantage. For the most part, they become highly 
radioactive, have long half-lives, and must be removed 
ro sum up, in a water systcm a complete clean-up loop is 
The resultant purity must be two ppm 
maximum dissolved solids in a system 

rhe properties of sodium on the other hand, are such 
that the coolant becomes highly radioactive when it 
comes in contact with the nuclear core. Thus, the a 
tivity of the impurities in the coolant is not so important 
One of the greatest problems affecting purity tn a sodium 
system is the tendency of free oxygen to form sodium 


water being 


necessary 
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oxide. It is undesirable to have a deposition of this 
material on the fuel elements and other equipment. 
Steps must be taken to remove this sodium oxide from 


the system and a method of removal is explained later. 
Corrosion 


\s mentioned above, high purity water is very corro 


sive. Only zirconium, 300 series stainless steels and such 
metals as stellite are corrosion resistant, to the degree 
\s vet no good corrosion inhibitor is available 
temperature water system. Various tech 
been used to limit corrosion. It has been 
maintain an excess of hydrogen in the 
combine with and eliminate excess 
Argonne National Laboratory, for 
example, a 400 series stainless steel rack and pinion was 
operated in 150 F with an excess of oxygen 
After fifteen operation the rack pinion 
galled and seized. A second series of tests was run in 


required 
high 


niques have 


for a 


found necessary to 
system which can 


oxygen. In_ the 


water at 

hours of and 
volving identical components operated in identical condi- 
tions with the exception that an excess of hydrogen was 
maintained in the The rack and pinion ran for 
million cycles, and upon examination only a slight 
polishing of the gear teeth was noticeable. 

A recent development, still in the laboratory stage, has 


svstem 


five 


been the use of the element technicium as a water corro 
sion inhibitor 
of uranium, was very effective at the lower temperatures 
below 400 F 

Preliminary tests have indicated that the addition of 


immonia in a hot water system is helpful in reducing cor 


rhis element, which is a fission product 


rosion 
ictivity from resultant free nitrogen is not harmful. 

rentioned above that the sodium oxide tends 
In addition to its 


Since only several ppm of ammonia are used, any 


It was n 
to form in the sodium coolant system 
other undesirable qualities, this oxide is highly corrosive 
\ method has been developed to remove sodium oxide 
from the system. Inasmuch as the oxide freezes at a 
higher temperature than the sodium coolant cold traps 

in be incorporated in the system and the frozen sodium 
oxide can be intermittently removed. At tempera 
tures above 1000 F, however, the sodium coolant itself 
becomes corrosive and hence the coolant temperature in a 
sodium system is usually maintained between 800 and 


900 F. 


Leakage Containment 


The primary coolant pressure of a water system is 


usually from 1500 to 2000 psi. It has been the practice 
in earlier power reactor development to specify a zero 
leakage requirement of the primary coolant. There are 
certainly valid reasons for this requirement in a mobil 
reactor plant. It is felt, however, that this zero leakage 
philosophy should be revised when designing pressurized 
water systems for land-based power stations. For years 
central power stations have tolerated some nominal leak 
age inthe system. It may well be that major cost reduc 
tions can be realized if nuclear power plant designers 
follow the conventional power plant leakage 
requirements 

rhe problem still remains, even with some allowable 
leakage, of building equipment to withstand a pressure 
of 2000 psi. These problems will be illustrated in more 
detail later 


cussed 


would 


when the individual components are dis 
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A sodium system is designed to operate at much lower 
pressures, in the range of 100 to 300 psi. But the rigid 
leakage requirements which may be relaxed in the water 
system must be maintained in the sodium system. In 
addition to the requirements of structural integrity, 
sodium system components must have high metallurgical 
requirements because radioactive sodium can and does 
penetrate inclusions on the surface of the components. 
Such a penetration would be very difficult to remove, and 
it could cause a violent reaction. The sodium coolant 
has a 14.8-hour half-life and certain isotopes such as Nag 
are extremely active. Leakage of this isotope would be 
very hazardous. In designing a sodium system, there 
fore, the engineer must still consider zero leakage to be a 
firm requirement 

The reactor moderator represents still another factor to 
consider when a comparison is made between a water and 
sodium coolant. Its function is to slow down the rate of 
travel of the emitted neutrons so that their availability 
for capture will be greater. In a thermal reactor, for 
example, the neutrons need to be slowed down quite 
appreciably. They move somewhat faster in an inter 
mediate reactor and a good deal faster in a fast reactor 
In line with this requirement water has displayed the 
property of being both a coolant and a moderator which 
makes it almost unique in this property. On the other 
hand sodium coolants used mostly in intermediate and 
fast reactors, require a moderator, such as beryllium, in 
the case of an intermediate reactor. This necessity of a 
special moderator certainly has an effect on an economi 


comparison of the two types 


Reactor System Equipment 


A high fuel density is required in reactor engineering 
because of the high fuel cost and fuel element fabrication 
and reprocessing costs. The table below 
ample of the comparative heat fluxes in a coal fired boiler 


gives an ex 


to those in a reactor core 
Coal Fired Boilers. Maximum in 
(00,000 Btu/hr ft® to 200,000 Btu/hr 
35,000 Btu /hr ft? to 50,000 Btu/hr ft? 
Reactor Core. Maximum center line, 150,000 
Btu/hr ft® to 300,000 Btu/hr ft*; average, 50,000 Btu 
hr ft? to 100,000 Btu ‘hr ft 


burner 
ft*; average, 


area, 


core 


Fuel Elements 


The fuel elements used in an aqueous system must be 
clad with a non-corroding material. If it were decided 
to use an unclad uranium fuel element in a water system 
the corrosion of the uranium would be measured by the 
yard. The corrosion problem, however, when sodium 
contacts uranium is not as serious. As a matter of fact 
in future reactor designs, fuel element cladding may not 
be required with a sodium coolant. The necessity of 
cladding the aqueous system fuel elements imposes a 
fabrication problem on the reactor designer and builder. 
rhe materials to be clad, such as uranium and plutonium, 
as well as certain cladding materials, such as zirconium, 
are relatively new materials, and a backlog of fabrication 
experience is not available. In order to illustrate the 
fabrication problems of fuel elements it may be well to go 
through a typical fabrication procedure of a hypothetical 
fuel element. The fuel element may be an assembly of 
fuel plates 

rhe first step then, is the fabrication of the fuel plates 


43 








The start is a thin, rectangular sheet or slab of uranium 
This slab of uranium may then be placed between two 
oversized slabs of cladding material, such as zirconium. 
In effect we now have a sandwich, the uranium being the 
meat of the sandwich, which can now be rolled and the 
outside of the cladding welded or brazed to render the 
plate leak-proof. During reactor operation the fuel will 
generate highly radioactive fission products in the form 
of gases and the fuel element cladding must contain these 
fission products 

A fuel assembly may contain several fuel plates 
Thes« 
machined so that the spacing between the plates will be 
consistent rhe bottom and top of the assembly is left 
open so that the coolant will flow through the spaces be 
tween the plates. It is extremely important that close 
tolerances be held on the spacing grooves aligning the 
fuel plates. If the spacing is not consistent, the predeter 
mined will not flow by a certain fuel 
plate and that fuel plate, therefore, could overheat and 
rhe gaseous fission products 


plates can fit into two grooved side sections, 


mass of coolant 


possibly melt the cladding 
would then be carried throughout the system and would 
be deposited on the primary loop components. 

There are other types of well-known fuel elements, 
such rhe fabrication 
similar in that a consistent cladding and spacing is abso 


as rods and cans processes ar¢ 


lutely necessary 


Reactor Core Components 


In addition to fuel elements a typical reactor core 


would contain the following components 


l Flow guides to insure an equal flow distribution 
throughout the core 

2. Control rods to control the reactor 

3 jearings for these rods as they move 

} \ thermal shield to 


reactor vessel 


alleviate thermal stress in the 


5 \ hold down device to prevent the fuel elements 
from moving or chattering under high flow con 
ditions 


All of the above « omponents must be fabricated from a 
special non-corrosive material. Since physical position 
ing must be maintaimmed with extreme accuracy in a reac 
tor core, all the components must be fabricated to close 
rhe rod bearings cannot be lubricated and 
f motion 


tolerances 
yet the rods must have complete freedom 
The hold down device must be capable of giving core 
rigidity and yet must be a quick opening device for ease 
of core reloading hese problems are typical in that 
they are relatively complex and interrelated 


Control Systems 


A general philosophy of control is to use as a control 
point a fixed reactor outlet temperature. Fig. | illus 
trates the usual double loop used in a pressurized water 
system. If an increased demand appears at the turbine 
shaft, the turbine throttle opens, the pressure in the line 
to the turbine falls, more heat is transferred from the 
primary loop to the secondary steam system, and even 
tually the temperature out of the reactor, assuming no 
increase in the release of heat generation there, will fall 
This creates an error signal to the control system, which 
causes the power level of the reactor to be raised to meet 
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Fig. |1—Arrangement of double loop in pressurized water 
systern 


the increased demand. A decrease in power demand 
results in the reverse condition 

Phe reactor power level can be controlled by the inser- 
tion or removal of control rods. The rods must be made 
of a material that is, in effect, poisonous to the nuclear 
reaction. Three typical materials that might be used 
would be cadmium, boron, or hafnium 


also corrodes in water, it too must be clad. 


Since cadmium 
It has the 
advantage of welding easily, but it is not usually used in a 
sodium system since it melts at the higher operating 
Boron is brittle and is used only in such 
Hafnium is 


temperatures 


forms as boron steel or boron carbide. 


expensive but does have good corrosion resistance, good 
physical properties, and welds easily. 
the motion of the rods will be con 


There 


As mentioned above, 
trolled by the plant output requirements. 
emergency conditions which will override the normal con- 


are 


an extremely fast insertion of all rods. 
There 


trol and cause 
Chis fast insertion is commonly called a scram 
may be any number of events, depending upon reactor 
design, which would cause a scram. An extremely fast 
rise of the primary coolant outlet temperature might be 
such an event or a rise in the radiation level as detected 
by appropriate nuclear instrumentation would most cer 
tainly cause a scram. 

It is sometimes required to add an extension of stain 
less steel to a control rod, thus making it longer and more 
When a control rod is withdrawn from the 


If water 


unwieldy 
reactor core, a void will be left in the core 
were to fill this void, neutron flux peaking would result in 
this area he extension, therefore, would fill the void 
with steel rather than with water but it would impose 
problems to the designer of the flow guide since the guides 
must be positioned so that the control rod extension will 
have clearance when the rods are entirely in the reactor 
core 

When control rods are used they must be driven by a 
There are four general 


control rod drive mechanism 


requirements of a control rod drive mechanism 


mechanism must induce reciprocating or 

motion 

». The mechanism must be capable of fineness in con 
trol. In effect, when the operator asks the rod 


to stop moving, the rod must stop moving with 


l The 


rotary 


as little coasting as possible 

3. The mechanism must indicate the position of the 
rod to the operator at all times 

4 The 


scramming) the 


reinserting 
with 


mechanism must be capable of 
reactor core 


] G 


rod into the 
an acceleration of approximately 


rhe illustration, Fig. 2, shows a simplified drive mech- 


inism. It will be noticed that the mechanism employs a 
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LMsT SWITCHES through which neutrons may escape without causing 
INSTRUMENT 
GEARING 
SYNCHRO a , 

GENERATOR eacior Ves S€LS 

When designing a nuclear power plant the physicist 
desires the largest possible core volume in order to ob- 
output. The design engineer 


fission. 


GEAR RAC ‘ “ by 
tain a maximum power 
again must be the one to indicate the limiting factor in 


SACK UP 

ROLLERS 

core sizing, especially in an aqueous system rhe reac 
Pressurized 


PINION 
tor vessel now being constructed for th 


Water Reactor to be installed in Shippingport, Pennsyl- 
vania, will be one of the largest vessels ever built to with 
stand the required operating pressure rhe design pres- 
vessel illustrated in Fig. 3 is 
rhe inside 

The vessel wall thick 
Ob 


sure of the S00 pst; the 


design temperature is 600 F liameter of the 


MAGNETIC CLUTC 


POWER SCRAM SPRING 
vessel is approximately nine feet 


CONTROL ROD DRIVE ness 1S approximately eight and one-half inches 
taining high quality plate for the vessel wall is very diffi 
cult At this time it is felt that this plate thickness is 


maximum, since larger plates of high quality cannot, as 
steel mills 


SEAL & SEARING HOUSING 


Fig. 2—Simplified drive mechanism 
be guaranteed by the Therefore we 

» seal some leakage lave reached the limit of vessel diameter 
If this leakage can be collected, itis type pressure. Should the nuclear physici 
hanism would be acceptable from a larger core the design 
ndpoint, and certainly would be more _ Plicity of vessels or a hitherto undiscovered 
In order to install and possibly reload the r 


mechanisms now in use. 
extremely large vessel must be equipped wit! 


vet, 
iT 2000 psi 


t «lk sign a 


In using such 
engineer must consider a multi 
el cle Sign 


ictor, this 


remnoy 


st drive 
he drive mechanism consists of a low 
1 quick re ible head rhe force required to hold down a head of 

ol 00) psi 18 ip 


1 reduction gear train, 


nine feet diameter under a pressure 
bolt be used, 


proximately 25,000,000 pounds Should b 


each bolt would have a diameter of slightly 
forty-five would 


clutch, a scram spring, a simplified 
the rotary seal, a rack and pinion, and 

re than six 
be needed 


ind approximately 
seen that if one utilizes bolts one 
Phere have 


inches 
It can be re idily does 


quick opening”’ vessel cover 


‘tor will be specified so as to achieve 
ontrol as well as inducing 
necessary to give the re 


clutch will 


not have a 


hneness OF « 


gear train is 
1 travel The magnets 
power failure or electron 

into the 


r «1 upon 
: I 
will then drive the rod 


ired acceleration rhe instrumenta 
f a gear-driven synchro-generator 


rement of position indication ;¢ 
to control rod travel 
nism offers a complex problem 


ind ade 


This 
rod and 


be the connection between the 
During 


more than that, however 


control rods must remain in the 


he fuel elements are being replaced 
ipable of being remotely disenga 


refueling can be accomplished 


1 described above typifies in ¢ 
iy be used in an aqueous system 


y othersuch devices designed for both 


Some of these devices are 


Most of the 
he coolant 


reactors 

leakage requirement 
re, must be submerged in t 
impose 


1 
IS aon 


lubrication problem 
juirements 
rst 


t be cor sidered which is typ 


which greatly eases the problem 

This factor 1s known as a negatiy 

rent In effect, as the 
goes down 


coolant 


effective neutron flux 
explanation of this 1s that ; the 
lense, all the nuclei of the 


becomes less « 


Fig. 3—Arrangement of reactor vessel 


more gat 


hed further apart, ving n 
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been other vessel cover hold down devices designed; one 
is illustrated in Fig. 3. This closure is an adaptation of 
the well-known shear-ring design. It consists of a num 
ber of conical segments which are dropped between the 
reactor cover and vessel wall and then rotated so as to 
form a compression ring between the vessel wail and 
cover. This design does require some development, but 
it is felt it offers some distinct advantages over the more 
common bolted These advantages include a 
shorter required removal time, smaller closure com- 
ponents and improved load distribution. 

Another problem in the vessel fabrication is that only a 
non-corrosive material must contact the coolant. There 
fore all internal surfaces of the vessel must be clad with 


closure 


stainless steel 

Ihe reactor vessel in a sodium system ts not as critical, 
the much This 
vessel does, however, have its own unique problems. It 


since operating pressures are lower 
is common practice to design this vessel with a double 
wall so that a safety barrier is provided for sodium leak 
ige. It is also required to include electrical heaters in 
the assembly of the vessel so that the sodium can remain 


molten when the reactor is shut down 
Refueling 


In the field of reactor design one phase of the process 
has received much less development than any other 
rhis is the refueling of the nuclear core. Most nuclear 
system designs which have emanated from the National 
Laboratories have either overlooked or minimized the 
Most 


research and test reactors are refueled manually 


problems involved in stoking the nuclear furnace 
of the 
Che equipment is cheap and time is not usually a factor 
In a central power station, however, the length of time 
that a power-producing unit is shut down must be kept 
toamimimum. Manpower is expensive. The problems 
encountered in developing a fast, economical reloading 
system are numerous. It may be well to outline a typical 
reloading scheme for a Pressurized Water Reactor and 
then show possible methods of eliminating certain steps 
and reducing the required shut down time 

rhe reactor is usually buried in a concrete chamber 
For reasons which will be covered in the next section the 
reactor vessel is enclosed in a larger pressure vessel 
rhere usually is a concrete shield plug covering the larger 
vessel. The following steps are required to refuel the 
reactor after it is shut down 


|. The concrete plug must be removed and stored in 

an adjacent area 

The cover of the large vessel must be unfastened, 
removed and stored 

The hold down device of the reactor vessel cover 
must be removed and stored 

The reactor pit must be filled with water 

The reactor vessel cover must be removed 

The core hold down mechanism must be un 
latched or removed, depending upon its design 
and construction 

Fuel elements are then removed individually from 
the reactor core and placed in an underwater 
storage pit 

If necessary, the control elements are removed and 
placed in an underwater storage pit 

New control rods are lowered through the water 
shield into the core 


New fuel elements are lowered through the water 
shieid into the core. 

The core hold down device is replaced. 

The reactor vessel cover is lowered into place 

The shielding water is drained from reactor pit. 

The reactor vessel cover closure is replaced and 
fastened. 

The outer vessel cover is replaced and fastened 

The concrete plugs are replaced. 


To illustrate the time required to perform such an 
operation consider Step 3 above. Should the vessel cover 
be held down by bolts they must be heated with special 
elements in order to elongate them and relieve tension 
before they can be unfastened. Fortunately, there prob 
ably will be enough steel and water between the bolt 
head and the reactor core so that this device can be 
guided and operated by personnel in close proximity to 
the bolts. Let us further assume that it has been neces- 
sary to seal weld the reactor cover to the reactor vessel 
A special cutting machine must be installed and must 
cut away the required weld metal. Considering the fact 
that this welded seam is forty feet in circumference, it 
can be readily seen that this operation will be a time 


consuming one 
In light of the above it is evident that rigorous develop 
ment must be given to a more practical and speedier 


unloading system. This is especially true in a reactor 
design where the integrity of the fuel elements is doubtful 
and a fuel element rupture is not inconceivable. A rup 
tured element must be removed as quickly as possible 

If a device could be developed that would speedily re 
fuel the reactor without removing the reactor vessel 
cover, a large step would have been taken in the practica 
bility of Pressurized Water Reactors. 

A sodium system does not have the problems of high 

The sodium 
There may be 


pressure and rugged, heavy vessel closures. 
coolant does, however, create problems. 
difficulty encountered in removing fuel elements directly 
from sodium into the atmosphere. Sodium must also be 
completely sealed during reactor operations. Several 
schemes have been developed to refuel sodium reactors 
One typical scheme would be to incorporate a pool of 
sodium above the actual reactor vessel and lift the ele 
ment into this pool and then transport the element to a 
canal. This canal would in all probability be filled with a 
sodium gas. Access te the elements might be provided 
by eccentric plugs which can be rotated when the reactor 
is shut down, so as to give clearance ports through which 
unloading mechanisms can operate 

In the sodium system designs to date, as well as the 
Pressurized Water Systems, refueling procedures have 
been unwieldy and too time-consuming for practical 
central power station operation 


Pumps and Valves 


The extreme low leakage requirement of reactor sys- 
tems has been the greatest problem to the designer of the 
primary system circulating pumps and valves. Several 
pumps have been developed which will operate with zero 
leakage of the primary coolant. In most of these designs 
the rotating parts of the pump are totally immersed in the 
coolant. This type of pump is commonly called a canned 
rotor pump. The stator, or rotation inducer, is on the 


outside of the can and is externally cooled lo be con 
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An electro 
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Che seal 
but as ye 
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which cause 
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By K. OWEN 
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about 95 per cent volume 
produced in the Platforming reaction, and fed through 
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ff the endothermic nature of the 
reaction there is a temperature drop in 
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res 
react 
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Re or Installing Waste Heat Boiler 


the high temperatures of the reactor effluent 


nterheaters of the reactor heater that di 


It 1s 
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peratures 


the need for a waste heat boiler These feed tem 
ire SOO F or higher and therefore all interheat 

ill reheating of the process stream leav 
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the heater. 


ing, that 1s to say 
ing one reactor 
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structure thes 

used for heating 
Since this reactor charge is already heated by heat ex 
with the reactor effluent before it enters the 
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of waste heat boiler 


against hydrogen attack By having all process heating 
by radiant heating rather than part radiant, part con 
vection, the number of process heater tubes was reduced 
to the minimum 

The next point to decide was the type of waste heat 
boiler to be installed, the choice being between natural 
and forced circulation types. Here it was felt that forced 
circulation was the better choice since it would have been 
inconvenient for the difference of 
hydraulic head to insure that at all times there would 
an adequate rate of circulation through the boiler 
tubes. Forced circulation has the added advantage 
that it is a simple matter to arrange for the differential 


lo arrange necessary 


be 


circulating pressure to be high enough to allow for the 
ill tubes 


installation of restriction orifices, assuring that 
receive the same amount of water 


De cri Waste Heat Boi er 


plion o 


A flow scheme for the waste heat boiler is given in Fig 
2 Usually the bo:ler feed treated 
water from the refinery boiler feed water mains, but if 
desired condensate from the plant turbines can be used 
after treatment with sodium phosphate and sodium car 


is deaerated and 


Under normal conditions there is enough of this 
There 


bonate 
condensate available to run the boiler is a feed- 
water receiver, the level in which is automatically con- 
trolled by a valve in the feed line This level is indicated 
on the panel in the Platformer control room. An alarm 
\ steam blanket of a 
pounds pressure is automatically maintained on the drum 
When half full the feedwater 
receiver contains enough water to operate the boiler for 
half an hour 

One of two boiler feed pumps takes suction on the 
feedwater receiver and discharges into the steam dis 
soth Pacific 
six-stage centrifugals designed to 


sounds on high or low level few 


to prevent ingress ol air 


engaging drum were made by 


Pumps Inc. and 
deliver 65 gpm at 400 psig, though normally the boiler 


pumps 
are 
operates at only 265 psig. One pump is driven by a 
75-hp motor made by the Continental Electric Company 
the Terry Steam 


and the other by a turbine made by 


49 





Turbine Company. The turbine operates on 220-psig 
steam and exhausts to the refinery low pressure main 
running at 45 psig. Normally the electric pump is oper 
ating, the turbine being instrumented to cut in auto 
matically by pressure switch on failure of the electric 
It is vital that the boiler should be able to run 
during 
catalyst protection, hydrogen recycle and firing of the 
ifter the 


drive 
safely an electrical failure since, for reasons of 
reactor heater must be continued for some time 
electric-driven unit-charge pumps have cut out 

Ihe boiler feed pump discharges into the steam dis 


engaging drum of the waste heat boiler his vessel ts 


| ft diam by 11 ft, 6 in 
controlled by a valve in the 


long, and the level in it is auto 
natically feedwater line 
Che level in the stearm drum is indicated in the control 
room, and on high or low level an alarm sounds \s an 
uiditional safeguard, mounted directly on the boiler 
there is a Yarway hi-low level alarm operating a whistk 
on high or low level The total 
boiler water is maintained at 2000 ppm by hand control 


of the 


solids content of the 


continuous blowdown from the steam drum 


here are two pumps for circulating the boiler water, 
pumps 
Ingersoll-Rand and each is capable of delivering 496 gpm 
to a differential head of 114 ft 


Electric and the 


one electric and one turbine driven The ire by 
The electric drive is by 


General turbine drive by the Terry 
Steam Turbine Company 
rate of circulation is 11 
The turbine its instrumented to cut in on low 


circulating flow of boiler water and for additional safety 


Under design conditions the 
tunes the rate of feedwater in 


rection 


an alarm also sounds on low flow 
elements form a 
high by 28 ft, 5 in 
long and comprise the whole of the convection section of 
Flue gas three 

heater cells of this heater, which 
flow through 


The evaporator und superheater 


4 wide by 6 ft, 7 in 


bundle 8 ft, 2 m 


the reactor heater from the charge 
ind three intermediat« 
draft, 


Uniform 


is on forced upward these ele 


ments distribution of flue gases across the 
superheater is assured by providing straightening vanes 
in the outlet duct 


tion the refractory of this furnace 


and ease of construc 
thick 
precast panels of Haydite in place of normal brickwork 


For economy 
consists of 5-in 
rhe circulating pump discharges to a header into which 
ire tied the 58 evaporator elements 
uniform distribution of flow between these 5S elements 


In order to assure 


each one is provided with a restriction nozzle protected 


from clogging with scale by a stainless steel screen 


Each element consists of 200 ft of mild steel tubing | 
Phis pip 


convection 


in. OD by 0.135 in. minimum wall thickness 
back forth 
eight times, the return bends being integral with the rest 
of the piping 
rows and the 


ing 1s led and ucross the space 


The tubes are on 3 in. centers im the 


rows are on 2°/,-in. centers rhe elements 


discharge into an outlet header which is led back into 


the stearn disengaging drum rhe water in this effluent 
tlows back to the circulating pump, while the saturated 
steam flows through a dry box in the steam drum to the 
header le ading to the superhe iter elements Che 
9 xX 30 It 


by 0 


super 


heater elements consist of lengths of mild 


op -in. minmunum wall 
Center to 
between the 


heat 


tubing in 
into the form of hairpins 


steel 


thickness bent 


center spacing im the rows is 3'/,-m. and 


rows, 2*/«in To msure a good rate of transfer 


the nest of superheater elements is installed in the lower 


part of the bundle which receives the entering flue gases, 


50 


but to prevent tube damage through receiving too much 
radiant heat one double row of evaporator elements is 
fitted below A knockout 
drum 1s provided on the superheated steam line leaving 
the superheater elements because, with the steam being 
used to power 4000-rpm turbines, it is essential that the 


the superheater elements 


latter be amply protected against condensate carryover 
resulting from an exceptionally high level in the boiler 
The outlet of this knockout drum into 
the refinery steam main feeding the Platformer 

Iwo electric-driven soot blowers are provided. 


is tied directly 


(one 1s 
installed at each end of the heater in a space 3-ft, 10-in 
middle of heat boiler bundle 
Phere are eight rows of tubes above this space and eight 


rhe 


complete rotation every two inches 


high in the the waste 


below blowers automatically traverse with one 


Reversing is also 
danger of the lance 


iutomatic To guard against the 


tube warping if it were propelled into the furnace with 


little or no steam flowing through it, there is a pressure 
switch to prevent the lance being traversed into the fur 
here being insufficient pressure of 


soot blower 


nace in the event of 

on the jet of the 
An interesting feature of the plant is the graphic panel 
he following instruments for the 


steam 


in the control room 
waste heat boiler are included in the panel 


level indicator 
high and low 


Feedwater receiver 
level 


and visible alarms 


Feedwater receiver iudible 


Steam disengaging drum. level mdicator 


Steam disengaging drum... high and low level audible 


ind visible alarms 


Steam production flow and pressure 


Design Data and Operating Experience 


rhe plant has been operating for twelve months 


During this period the mechanical performance of the 


Fig. 3—Side view of waste heat boiler 
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waste heat boiler, and indeed of all the equipment ir the 
excellent 


ita for the superheater are given below 


plant, has bee 


The design d 


Pressures, psig 
Design pressure 
Operating pressure (superheater 

outle 


Hydrostati 


Sate tv \ ilve 


test 
settings 


maximum 
Steam drum 
Superheater 
lremperatures, F 
Waste gas 


steam at 


entering boiler 
rmal rating 

heater outlet 

steam drum 


super 


Feedwater to 

Ambient 
Evaporation, Ib per hr 

Normal rating, steam 20 , 200 

Waste gas 170,400 
Heating surface, sq ft 


Evaporator 1 670 
Superheater 570 
Weights 
iter to fill unit com 


) fill boiler to normal 
10,720 
to fill superheater 
uming condition 9,150 
operation the quantity and temperature of 


flue gases are somewhat below design 
ertheless the heat boiler normally 
per hr of steam at 265 psig, superheated to 
more 


at increased excess 


waste generates 
6.000 Ib 

However, considerably steam may be 
inning the reactor furnace 
This facility useful in times of steam 
which may arise in the refinery 

rs of steam, such as the catalvtic 
hen by opening the stack dampers it 


Platformer 


is very 

when other 

cracker 

erate sufficient steam for the 
ndent of external supply 

leave the boiler at a tem 

ind then 

air preheater. The ov 

reactor heater, 

heater, is 83 per cent which compares favor 


waste heat 
pass to a Ljungstrom regen 
erall thermal effi 
including waste heat boiler 


design figure of SO per cent 


fletect 0. 
in FEED WATER 


Continuous records of the oxygen dissolved in 
boiler feed water and of the hydrogen entrained 
in steam, indicate when corrective measures are 
necessary to prevent otherwise unsuspected 
and costly corrosion. Cambridge Analyzers 
measure and record dissolved oxygen directly 
The hydrogen in the steam is measured and 
indicates the quantity of oxygen set free by 
dissociation. Cambridge Instruments are avail 
able for continuously recording either O, or H, 
separately, or O, and H; simultaneously. 


Send for Bulletin 148 B. P. 


CAMBRIDGE 
INSTRUMENT CO., INC. 


3769 Grond Central Terminal, New York 17, N. Y 
Pioneer Manufacturers of Precision Instruments 





COMBUSTION ENGINEERING 
A Reference Book on Fuel Burning and Steam Generation 


Edited by OTTO de LORENZ! 

COMBUSTION er is probebly the most comprehensive 
technical book ever published an its 30-odd 
chapters and ix rum to wel over « ad peges and include more 
then 400 illustrations and about 80 tables. it is designed for the use of both 
engineering students end practicing engineers 
Among the subjects covered in this book are: all types of stokers; pulver- 
ized fuel burning equipment; burners for liquid end gaseous fuels; furneces 
for wood refuse and bagasse; al! types of stationary boilers; marine boilers, 
forced circulation boilers, electric boilers, superhesters and desuperhesters, 
heat recovery equipment, the origin end production of coal; fuels for steam- 
ing purposes; fuid cycles, steam purification, feedwater, performance 
calculations, lecti t, testing of 








drafts, tans ond chimneys, quip 
steam generating units; and ati end rt 

A full chapter is devoted to the A.S.M.E. Boiler Construction Code. The 
Appendix includes complete steam tebles, end « Mollier Diagram is tipped 


in to the cover 
Profusely liiustrated 1042 Pages Size 6% X 9% Price $7.50 


Book Dept., ya PUBLISHING COMPANY, INC. 
200 Madison Avenue, New York 16, WN. Y. 











It’s going on 


reign solids accumulate in boilers continuously. If 


would hold the concentration within suitable 


t follows that removal! must also be continuous 
annot expect to maintain efficient trouble-free 
ing by blowing now and then; but too often you 


n expect to upset the load balance and waste a lot of 
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all the time! 


heat units as well as money down the drain. Why not 


learn about the modern way to blow boilers, save 
save money and avoid stress upon equipment; 
Correct Blow-Off”™ to The Madden 


Chicago 26, Illinois 


trouble, 
write for catalog on 


Corp 43 W. Morse Ave 








American 
LBlower 
reports on progress 


in power 


Gadsby Plant, located on the outskirts of Salt Lake City, is the 


largest steam-electric generating station in UP&L’s system 


Utah Power & Light doubles capability 


lo area and improved electrical facilities include —at its 
Gadsby Plant—a new 100,000 kw steam-electrix 


where the Utah Power and Light Company 


I rHe vAst Utah-Idaho-Wyoming-Coloras 


serves some 700,000 people, raw minerals and generating unit which utilizes the reheat cycle 
As a part ol this efhcient operation, American 
Blower Sirocco Induced Draft Fans, Gv¥rol Fluid 
Drives, and Gas Recirculating Fan were selected 


[he important part American Blower plays in 


chemicals are in abundance. Industries’ influx to 
develop these natural resources 1s increasing at a 
rapid rate. So much so, that to keep ahead of rising 
electrical needs, UP&L has more than doubled UP & L's expansion program is being duplicated 
its generating capability in the past 10 years to in dozens of other progressive, investor-owned 
over 620,000 kw — and the end is not in sight! companies. Utility men across the nation depend 


Costing upwards of $109 million, UP & L's new on American Blower Mechanical Draft Fans, Fly 


Serving home and industry: AWERICAN-STANDARD + AMERICAN BLOWER + CHURCH SEATS & 
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Completed in June 1955, UP&L’s new 100,000 kw No. 3 unit (left) boosts 


American Blower Sirocco 


Gadsby Plant « ipability to 241,000 kw. The unit's two 
4 860 


Induced Draft Fans are each rated @ 260,000 cilm @ 325° F @ 15.5” sp @ 
» 


American Blower equipment is also installed on units No. 1 and No. 2. 


bhp 





American Blower Type VS, Class 6 Gyrol Fluid Drives provide adjustable speed 


control of boiler feed pumps at Gadsby Plant. Rating is 2500 hp @ 3600 rpm 
I K | I 


with the help of American Blower 


Ash Precipitators, Dust Collectors, Heavy-Duty 

Steam Coils, and Grol Fluid Drives for boiler 

feed pump and fan control. And so can you! 
ether your modernization or expansion 


ndoor or outdoor installations, American 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of American Radiator & Standard Sanitary Corporation 


ikes your problems their problems and 


supplies air-handling equipment to meet your pp 
exact net to deliver peak performance con a ; 

—— 
tinuously. To talk over your plans with an experi Sri, 


enced representative, give your American Blower 


Branch Office a call 


DETROIT CONTROLS + KEWANEE BOILERS + ROSS EXCHANGERS + SUNBEAM AIR CONDITIONERS 


WALL THLE « 
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Mobile Gas Turbine Unit 


Developed by Clark Bros. 
For Emergency Service 


Early in July, Clark Bros. Co. of Olean, N.Y., one 


of the Dresser Industries, demonstrated a mobile 
dual-shaft simple-cycle gas turbine capable of de 
veloping 5500 kw The unit is mounted on a singlk 
railroad car and, upon arrival at its destination, can 
be operated by connection to fuel and transmission 
: ; é é lines. It was built for the Bureau of Yards and Docks 

The railroad car is of special design to assure 
maximum support for the gas turbine, generator 


of the U. S. Navy to serve as a compact, mobile source 
and auxiliary equipment 


of electric power useful in an emergency 


In this cutaway the diesel engine for starting is at left, followed by the gas turbine, 
generator, exciter, fuel pumpsandcontrol room. Turbine exhaust is at center 


Fully enclosed dead-front switch gear 


This is a view of the gas turbine undergoing test at Olean, N. Y. 
is used in the compact control room 


No part of the outer surface has a temperature exceeding 200 F 
54 August 1995—-C OMBUSTION 








The axial compressor is of the horizontally split case The high- and low-pressure turbine wheels shown in 
design. It is a 13-stage unit designed for a pressure this view have short shafts to simplify alignment 
ratio of 4.25 and for delivery of 100 lb per second A flexible duct conducts gases from one to the other 


Air enters the axial compressor 
at lower left and is discharged 
into combustion chamber at 
upper left. The hot gases 
then enter the high-pressure 
turbine, center, which drives 
the compressor. Next they 
pass through the low-pressure 
turbine, right, which drives 
the generator. The gases are 
exhausted to the atmosphere 
through the car roof 


Three burners are installed in counter- Both turbine cases are supported in Turbine blades are anchored 
flow design combustion chamber air-cooled ‘‘cold rings" of type shown with fir-tree serrations 
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Pulverized Coal in Great Britain* 


rhe advance of pulverized coal firing, ““Combustion of 
Pulverized Fuel for Steam Generation’ by W. F. Simon- 
son, Water-tube Boilermakers’ Assn., is associated with 
the postwar policy of the British Electricity Authority, 
which came into being in 1948, of adopting the unit com 
bination of boiler and turbine in capacities of 30, 60, and 
100 mw for straight condensing sets, and of developing 
the reheat cycle for units of 120 and 200 mw. Such 
unit capacities are beyond the scope of the stoker-fired 
boiler and this policy has only been made possible by 
the success which has attended the development of pul 
verized-fuel-firing techniques 

For the boiler designer, pending the results of long 
term research work, an overriding BEA request for boiler 
units capable of two-shift operation enjoins overall lib 
erality of design 


iffording furnace 


maintain heat-release rates per unit volume at moderate 


levels and providing idequate 


ample capacity to 


Ta li int he it ibsorbing 


surfaces to ensure safe gas-exit te relation 


Equally, 
it necessitates the incorporation of such practical features 
as the 


mperatures 1n 


to the ash-softening and fusion characteristics 


idoption of wide spacing of tube surfaces to pre 


vent the accumulation of deposits, and adequate arrange 


ments for on-load cleaning, including careful disposition 
of soot-blowers and the provision ol suitable por kets, at 
appropriate 


points of gas-flow reversal for dust removal 


& COPY OF CATALOG GIVINS FUL. CESCRIFTION 280 CHOINEERING OATS BERT UPOR ecquast 


FLEXIBLE COUPLINGS 


POOLE FOUNDRY & MACHINE COMPANY WOODBERRY, BALTIMORE, MD 


Here’s why 


BLAW-KNC OAL BUCKETS 
ARE PREFERRED 
by the } ost] experienced 


POWER PLANT OPERATORS 


- 
py’ 
ia Z 
e 


Ze 


A 4 
om 1 


de- 
@ Outstanding performance nl 
“tee resulting from many ) 
endability resutue a aoe] 
- Blaw-Knox desigo ——, 
only two of the many reasons W y a 
. s continu 
i rer Plants © e 
leading Pow ted 
place repeat orders for Blaw 
Coal Buckets. ’ x 
Blaw-Knox Company is = oe 
most expert in designing © = 
i ; e. 
buckets for handling coal i 
: ‘enced Blaw-Knox © 
Experienced ~ 
will rladly discuss your coal cadre 
handling problems and recos ow 
the correct bucket size and weig 
your needs without obligation. 


Ask for Bulletin 2392. 





BLAW-KNOX COMPANY 
BLAW-KNOX EQUIPMENT DIVISION 
Dept. 491 
PITTSBURGH 36, PA. 
Offices in Principal Cities 


BLAW-KNOX 
CLAMSHELL 
BUCKETS 


20) Gey ae) Bae) 4: 


COMPLETE RAN 
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Report of the Committee on 
Evaluation of Engineering Education* 


Since its founding in 1893 the American Society for Engineering 


Education has made many studies of engineering curricula. 


Because 


of the influential nature of these authoritative evaluations and their 
effect upon engineering education in the years following presentation 
of the reports, we feel that our readers will find of interest the following 
extracts from the most recent report dated June 15, 1955. Throughout 
the report emphasis is placed on strengthening scientific areas of in- 
struction and integrating work in the humanistic and social sciences 
into the engineering curriculum. 


far from stat jor 

willy a creative professtor 
a dominant role in build 
industrial superiority 
yping the principle of mass pro 


duction, and in giving the American 


people their high standard of living 


he contir 


growth of our knowledge 
ce has opened vast new 
neering endeavor and has 
undations underlying 
ting engineering fields 
engineering have been 
in assimilating new 
es into their teaching 
ne purpose of this Re 
ll fields of engineerin, 

e in this direction 
specify the content 
curriculum must be 


deve lopment of a clear 

the objectives of such 
These objec 

are based in the 
cial responsibilitic 

umed | graduates 

ter the 


entire professional ed 


engineering 


more inclusive in 
graduate engineer 
it also includes 
ol and postbac 

i university oT in 
with continual self 
perience in engineer 


re full professional 


(lai (rodi 


the technical 
ucation, 1S prep 
ance of the func 
ve de Sign 
construction 
where a full 
and design 


or process 


at the 64rd 


Ann Meet the can Society f 
Engincerin; tion ’ennsylvania State 
Univer : § hairman of the 
46 member t : I E. Grinter 
Dean f hen t niv sity 
Florida 
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essential. It also involves mas 
of the fundamental scientific prin 
ciples associated with any branch of 


engineering, including a knowledge of 
their limitations and of their applica 
tions to particular problems, such as 
the development of materials, machines 
or structures as well as the ability to 
critical scientific and economic 
ses and to organize these into 
concise and convincing oral or 
written reports 
broad 


[The second obiective the 


ial goal of engineering education 


includes the development of leadership 
the inculcation o ! of pro 
fessional eth anc edu 


] 
: 
cation of the individual broad 


jectives include an understanding of 
evolution of s ty and of the im 

of technology cquaint 
ince with appreciation of the 
heritage of cultural fields; and 
the development of both a_ personal 
philosophy which will insure atisfac 
tion in the pursuit of a productive life 
ind a sense of moral and ethical values 
consistent with the career of a protes 
sional engineer 

hese technical and social byective 
should be met in a manner which will 
provide the individual with an en 


lightened 
him the means and the inspiration to 


background that will give 


grow on his own initiative before and 
after graduation An undergraduate 
curriculum must serve a twofold pur 
pose ol preparing some men tor im 
mediate employment and others for 
graduate study) his Committee be 
heves that in any one field a curriculum 
with a reasonable degree of flexibility 
as represented | electiv can meet 


both of these needs 


The Selection and 


/ ngineering Fact 


pment « 


Distinguished faculties are far more 
important to the advancement of 
engineering education than details of 
curricula or magnificence of facilitic 


rhe universit % a communit 


scholars and as such require out 
standing teachers to attract outstand 
ing students. To improve and develo; 
courses or curricula, to build up facil 
ities—in short, to command respect as 
an educational institution—-all require 
a faculty of competent teachers and 
scholars 
The academic and professional de 
velopment of an engineering faculty 
can proceed only in a favorable en 
vironment.’ More important than phys 
ical surroundings is the intellectual 
atmosphere; that is, the attitudes and 
ideas of the people who comprise the 
university 4 common innet ge to 
know and to understand is bas 
this atmosphere and leads to unity of 
purpose—-the mutual selection of com 
mon goals and coordination of eflort 
toward their achievement There must 
be encouragement of intellectual growth 
ypportunity for professional de 
velopment such as is involved in the 
le i h 


ing loads must be kept at reasonable 
scholarly or 


teaching of graduate cours 

to allow time for 
e activities. The development 
atmo 


ol uch a favorable academ 


phere hould be the concert of all 


faculty members, particularly those 
enior administrative post 

The atmosphere of a university has 
student 


ignificant influence on 


progre Students need a close bond 
of mutual interest and friendship with 
members of the facult The need 
objective guidance and encouragement 
in their intellectual growth; they need 
mpatheti understanding of their 
personal problem but above all, the 
need the realization that they are be 
ing treated as individuals An admin 
istration and a faculty which are gen 
uinely concerned with these responsi 
mlities are most likely to create a favor 


ible student environment 
Qualifications of Teachers 


Any teacher at the university level 
must have notable intellectual capacity 
and a sustained interest in a life of 
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ONLY 


ENCO 
BAFFLES 


give you all these 


COST CUTTING 
FEATURES 














These important fuel-saving main- 
tenance-reducing features are ob- 
tainable with Enco boiler baffiles— 
and only with Enco baffles. 


- Streamlined gas flow 
Uniform gos fiow 
Elimination of bottlenecks 
Reduced draft losses 


Each application is designed on the 
basis of more than a quarter cen- 
tury of experience in this special 
ized branch of power engineering 
Installations are made by skilled 
mechanics 


THE ENGINEER CO. 
75 WEST STREET, NEW YORK 6, N.Y. 


tn Conede: Rock Utilities Lid. 80 Jeon Talon St. W., 
Mentreal, FP. Q. ac-s08e 


study for continuing mastery of his 
field—obvious qualifications that never 
theless merit explicit statement. To 
teach well, he must know and under 
stand, clearly and in perspective, his 
fields at a much 


than that re 


own and supporting 
more penetrating level 
quired in his lectures 
The engineering teacher, in addition 
must have a full appreciation of the 
achieved. He should 
realize, first of all, that a course can be 
taught either as a narrow specialty or 


goals to be 


as a liberal subject in a professional 
should strive for the 
} 


Such a liberal course is one in 


curriculum; he 
latter 
which the teacher inspires his students 


creative ndeavor and intel 


while 


toward 
lectual development not only 
also throughout 
their careers. It is one into which he 
brings recognition of the importance of 


they are in college 


intellectual honest ind professional 


integrity To achieve these goals he 
should possess energy, enthusiasm, and 
i sincere interest in the ce 


men To be full 


velopment of 
successful he must 
and have 


exercise judgment and tact 


the ability to meet minds of his 
He should 


work whether it be in 


students perform creative 


leaching, writing 


research, or profe sstonai activites 


Education and Experience 


For a relatively uing candidate for 


i faculty position, the strongest ev 


idence usually available to measure a 
background of integrated fundamental 
knowledge and probable creative ability 
in teaching and research is an educa 
tion which includes the doctor's degree 
Hiowever, unless an academic environ 
ment 1s provided that will stimulate 


ind retain men with an interest in 


creative work, mere insistence on de 
grees will not insure high quality in a 
faculty. For experienced persons, ev 
idence of the capacity of the individual 
for creative teaching and research may 
be gaged by other criteria, and the 


formal educational background is of 


less significance 
Development fa Facuity 


faculty mem 


It is mmportant that 
ers set an example for their students 
by their membership and active parti 


cipation in professional and technical 
socte Lies b becoming hecensed eng! 
by stud 


demonstratit 


current literature 


neers 

ind by nterest im 
developments and in research. Su 
leadershi imo members 
articular! institutions 
that are able : id mly limited 
opportunities for h, for leader 
ship contributes ant element 
of vitality to 
of leadership that also creates in the 
student a desire to lead is of the greatest 


importance. It can be developed by 


teaching. The spirit 


teachers who are men of stature 


judgment, wisdom, and tact. The 
ambition for leadership should involve 
ascendance in a technical field and a 
desire to serve society 

In engineering 
contact with the 
neering and scientific progress is essen 


teaching, continual 


forefront of engi 
tial. Leadership in scientific and en 
gineering progress has frequently stem 
med from university research activities 
The engineering teacher carries a respon 
thility to contribute to the advancement 


of knowledge through engineering 


search The university must pro 
opportunity to 0 


terms of time, facilities, and « 


realize thi 


ISStS 
practice should be con 


Consulting 
sidered as 
further 


a means of developing and 
strengthening an engineering 
Close 


gineering work or research in 


faculty association with en 
industry 
should stimulate the teacher and im 
prove his teaching. Consulting is also 
a source of ideas for research Che 
limit upon the useful extent of this 


activity has not been determined 


However, the belief is widely accepted 
that an average of one day per week of 
voted to 


protes 


the individual teacher's time de 
consulting activity of a high 
sional character will reflect to the over 


all advantage of the institution 


, ; , , , le 7 
Curricular Content as Related | 
© of Fnoineert 
of Engineerty 


scalton 


rhe instructional goals of engineer 
ing education include helping the stu 
dent to learn to deal with new situa 
tions in terms of fundamental principles, 
with confidence 
rhe goals should 


ibreast of 


on his own initiative 
and sound judgment 
include motivation to keep 
the new developments in science and 
technology and to 
intellectually in both professional ind 


continue to grow 


cultural areas throughout life 

In professional engineering practice 
the new situation often involves 
social and economic as well as technical 
elements, and 


these are not entirely 


separable hus the end result is not 
numerical solutior 


technical problem but is rather 


merely the 


based on a value judgment 


the quantitative techni 


it contribut me important el 
he significant probl 
seldom 


Hence 


neering 


pecii 
solution 
pplication 
ood fundamental principl 
well-ordered analytical thinking 
fining the problem, planning it 
without losin its es 


heaton lg 


attack 
through to a su 
checking the 


nature, conceiving a method of 
carrying the study 
conclusion, and 
results at each stage This technical 


cessful 
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solution is then available to guide the 


engineer when he considers the broader 
social and economic 
problen His final 


influenced | the 


will be 
to which his 
judgment 
il matters 


decision 
extent 


perspecti nd transcend 


ring educators must never 


the broad issues with 


which engineering problems are 
iated, although the ability 


ely with such broad issues 


++} 


ilways 


and ma 
ears after college. The 
importa I Keeping 


experience 
turity 


such economic 


and social ideas before students by 
example can hardly be overemphasized 
Such concepts should be encompassed 
even though the effort at the 

level is largely restricted 
to developing the student’s ability to 


and_ technical 


main 
undegraduate 
master tix scien tine 


aspects ngineering education 


; - lente 
ng Vew Sctentifi 


us ; 
ler 


that the 
l technology are 


ident frontiers 
now ad 
Lore rapid rate than at 
ne, and that 
will be 
neering 
Furthermore 


| many of 
today reduced to 
significant practice in the 
these newly 
older 
mecepts and give then 


It is a 


tiers illuminate the 


responsi 
ineer to recognize those 
ts-in science and tech 
ve significant poten 
Moreover, the 


scientific 


ring 
knowledge 

into engineering 
in a large measure 
eer's capacity to under 
“TENCE 
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to engineering practice 
i by emphasizing unit 
ject matter For ex 
deal of 
nceptual understanding 
il methods 


i great sum 
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When 4 


generalizations, he 


f heat flow 


student 
ncept ot systematic of 


fields of 
is therefore 


science and 


able t 
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iderable degree with 
ond undergraduate 
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uch greater degree 


ed mathematical 


subject of 
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Z— Super Finish Stic-Tite 
is Mighty Fast when it comes to 





Superior One-Coat Finish — Smooth 
— Clean — White — Attractive — 
Hard — Easy to paint or to coat 
for outdoors service. 


@ Greater Coverage — 80 sq. ft., 2” 
thick, per 100 Ibs. of cement — 
double the coverage of asbestos 
cement. 


@ Best Adhesiveness — can be trow- 
eled to full thickness in one coat, 
saving time and tabor and elimi- 
nating need for a roughing coat. 


@ Firmness — No Checking — No 
Cracking — No Shrinkage. 


@ Maximum Resistance to impact 
and obrasion, water and steam. 


@ Excellent Insulation at tempera- 
tures to 1700° F. 


Super Finish Stic-Tite Insulating 
Cement is truly your best hard 
finish covering for insulating 
block, blankets and other insu- 
lating bases on flanges, fittings; 
short runs of pipe; boiler, tank, 
fan and heater surfaces. 


Packed in 25-lb. bags. Weighs 
only 30 Ibs. per cu.ft. Ask for 
sample bag. You'll be convinced. 


REFRACTORY & INSULATION CORP. 


REFRACTORY BONDING AND CASTABLE CEMENTS 


INSULATING BLOCK 


BLANKETS AND CEMENTS 


124 WALL STREET. NEW YORK 5, N. Y. 





well-educated 


TEST = 
PH, 
PHOSPHATE 
ON THE SPOT 
with 


TAYLOR 
COMPARATORS 





GET ACCURATE 
BOILER WATER TESTS 1 
In 3 Easy Steps! inthe liberal 


For pH, place your sample right 
in the comparator tubes add 
indicator to middle tube only 
move the color standard 
slide across until colors match, 
and read result direct. That’s 
all there is to it. Phosphate and 
nitrate determinations are just 
as easy 
Also, Taylor Total Hardness Set 
lets you determine hardness 
with ease and accuracy of an 
alkalinity titration. 


COLOR STANDARDS 
GUARANTEED 


Taylor liquid color standards 

carry an unlimited guarantee 

against fading . . . no danger of After facir 

mechanical inaccuracy. Each the future 

complete set of standards is is likely t 

mounted in a lightweight, dur- if 

able plastic slide . . . no single ilwa 

standards to handle. vraduate 

SEE YOUR DEALER for Taylor sets or changing 

write direct for FREE HANDBOOK, 4 matter 

“Medern pH & Chiorine Control.” t im col ’ nor! 

Gives theory end appii- practice that is al i bsolet« 
cation of pH im the teacher's knowledge 

\ ae control, ius- ? tice becomes rapidly outdated 

e trates and But fortunately, some things 

describes full 
_ Taylor line. 


change Reactions, stresses, at scientificalls 


flections will still occur, and they v ientec iT ila included nine et 
nfl —* 
have to be calculated Electrical | in sufficient strength 
W. A iy: Vane. a) rents and fields will follow unchangi 11 { listing ] 
. . <* ° . ; ; - 
" laws. Energy transformation, therm hat ow bee ¢ ped ini 
SIS-SUDSERS FORGE BS. » CAL TNERE. HS h flow ! leering ene Mechanics of 
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ERNST WATER COLUMN P'Sace co. 
Send for Catalog LIVINGSTON, WN. J. 
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“ABRASIVE WEAR 
SHARPLY REDUCED” 


a A | Py 


For longer service in pump casings, 
pipes, fittings and other parts sub- 
ject to abrasion, install castings of 
ABK Metal. A nickel-chrome iron 
of controlled structure, ABK 
Metal is produced only by Amer- 
ican Brake Shoe Co. 


Time after time, on installation 
after installation, reports show 
that ABK Metal is the most eco- 
nomical material for handling ash. 
The ultimate saving on replace- 


ment parts alone is appreciable. 
The saving in maintenance and 
shut-downs may be even higher. 


Extended life of 4 or 5 to 1 is not 
unusual when ABK Metal replaces 
other iron castings— especially in 
those ash handling or disposal sys- 
tems where the most severe type 
of abrasion is encountered. Don’t 
let ABRASION steal your opera- 
ting dollars .. . SPECIFY ABK 
METAL. 


BRAKE SHOE AND CASTINGS DIVISION 


230 Park Avenue, New York 17, N.Y. 


. 





HIGH PRESSURE 
HIGH TEMPERATURE 
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FOSTER ENGINEERING COMPANY 
835 LEHIGH AVE UNION, N. J 
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Modern Design fo i 
MODERN COAL 


The Fairmont Coal Bureau has made available to consulting engi. 
neers and equipment manufacturers a TYPICAL DESIGN for the 


emall industrial 


steam plant. 


Prepared as « guide to good engi. 


neering it achieves maximum economy of investment and engineering 


costs, while featuring 











Fairmont Pittsburgh 


Seam Coal is the MODERN COAI 


@ Fuel flexibility 

@ High efficiency 

@ Low fuel costs 

@ Minimum lebor requirements 
@ Cleanliness, Automaticity, 


Reliability 


Enormous reserves and 


inherently favorable mining cenditions guarantee ample supply and low production 


cost 


Fairmont Coal 
combustion problems 


publications 


Bureau engineers are freely available to help you solve fuel 
Write for Technical Reference Bulletins and other valuable 


Modern mining and preparation facilities assure uniform quality 


and 


FAIRMONT COAL BUREAU 


Dept. DC, 122 
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president of 
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Canadian affiliate 

Ltd The new 
specialize in en 


Albert F 
Panellit, Inc., 
formation of a 
Panellit of Canada 
organization will 
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design and fabrication of 
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and control instrument panels 
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ind information systems r. A 
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chief engineer of the 
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built by Westinghouse Electric Corp. 
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commitment ot funds 


world's first industry-owned 


will be 
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dollars sum 
largest private 


in atom power de velopment 


ERNST 


SIGHT FLOW INDICATORS 
“See What Goes On Inside” 

For insertion into pipe 

FOR EVERY APPLICATION 


BRONZE, IRON, STEEL 
STAINLESS STEEL 


FIG. E-57 


“ 


FIG. E-811 _ #6 t- 1810 


Flopper R Whee! Type 


Ail sizes up to G Send for Catalog 


ERNST WATER COLUMN & GAGE CO. 
LIVINGSTON, N. J. 





facilit nade by American in 
dustry 

Shareholders at the annual meeting 
of American Locomotive Co. recently 
approved a change in the name of the 
118 year-old concern to Alco Prod- 
ucts, Inc. The new name has been 
adopted to reflect the company’s 
increasingly diversified operations 
which have grown beyond its role as 
a leading locomotive supplier 

Sauerman Bros., Inc. have moved 
their general offices to 620 S. 28th 
Ave tellwood, Ill The new of 
fice building is adjacent to their Bell 
wood plant and provides enlarged 
facilities for all departments 

A new type ofl xcuum pump in 
vented by a University of Wisconsin 
physicist, Prof. R. H. Herb, and 
patented by the Wisconsin Alumni 
Research Foundation will 
released fi The nev 
pletely dry, high-vacuum pump will be 
made and marketed by Consolidated 
Vacuum Corp. 
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J. Mallon has been named director of 4 major | S. industrial 
research operations. Headquarters of tions will present nearly 30 
the division will be in Redwood Cit 50 sessions in 1e week co 
Calif practically every phase of pe: 
time uses of atomic energy and its 
North American Aviation, Inc., by-products at the Nuclear Engineer- 
strengthened its organization in the ing and Science Congress in Cleve 


commercial iield of atomic energy b F ; 
land December 12 through 16 


establishing a separate nuclear en 


gi 


Stone & Webster Engineering Corp. 


neering & manutacturing division and 
has been named as engineer construc 


electing Dr. Chaunce Starr as : 
tors for the first Army package power 

vice president in charge 
reactor. This small power plant will 
U. S. and foreign engineers, scien employ components which can be 
tists and industrial representatives transported by air to remote bases in 
from 24 business and technical socie any part of the world. A small charge 
ties 6 universities, 13 government of fuel will operate the plant at its 
bureaus and AEC contractors, and full capacity for a period of 18 months 


Assure constant material flow from 
your bins and hoppers with... 


\3 
oe SAFE 


1) 





PneuBin is a new concept in material flow engineering. The 
PneuBin unit consists of steel-backed, neoprene, pulsating panels, 
strategically located on the inside walls of your present bins 
Working off the plant's regular air supply, PneuBin is inflated 
and deflated in controlled cycles, causing the contents of the bin 
to be “positively displaced’ and thus assures free flow 


of material through the discharge opening 


DEPENDABLE PneuBin is on tt t 


ever the material flow problem. Pn 


»uha ECONOMICAL PneuBin cuts main 
uBin’'s enance costs, saves money vear after 
principle of ‘positive displacement"? moves year. Reduce bin damage increase bin 
the bin contents, not the bin Ssures lif Depend on PneuBin to insur nat 
constant, free-running material discharg flou safely, economically 
Depend on PneuBin to insure mater f 

QUIET— PneuBin pulsating panels breath: 
SAFE—No manpower is needed to facili not snore. No hammering or loud vibra 
tate material flow from bins when PneuBin tion noises. PneuBin’s quiet operation adds 
is on the job. No more prodding, poling or t *verall plant efficiency redu m 
sledge-hammering. Depend on PneuBin t ployee fatigue. Depend on PneuBin to insure 


insure 7 P ‘ safely nater 


tou safely. econon 


Send for “Flow Stoppage” and free literature. PneuBin engineers will gladly 
make recommendations with no obligation on your port 


SS Se ee SE 


A PRODUCT OF l 


GEROTOR MAY CORPORATION 


1529 Maryland Ave., Baltimore 3, Maryland ] 


— ee ae ae ee ee ee 
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HE’S A SPECIALIST ON 
STAINLESS STEEL INLAYS 


@ A dentist? No. 

He’s a Yarway craftsman. In the picture above he is milling 
a gasket groove in the stainless steel facing that is used for this 
important part of a high pressure boiler water gage body. 

The man is important; so is the inlay. 

The man is typical of the skilled workmanship that goes into 
every Yarway gage, blow-off valve, steam trap or other product 
—workmanship that makes no compromise with quality. 

The stainless steel facing is typical of advanced Yarway 
engineering design. That inlay is but one of twelve basic 
improvements made in Yarway high pressure water gages. 

When buying boiler water gages as well as other steam plant 
equipment, measure the cost in terms of good engineering, 
quality, workmanship, and dependable service. 

“Make Yarway your way.” 


VYARNALL-WARING COMPANY 
100 MeRmaip AveNvuE, PuiLapecrnia 18, Pa. 
Brancn Orrices tn Principat Ciries 








gh Pressure Boiler Water Gage 
rated-design flat gloss inserts 
rwoy Bulletin WG-1812 


steam plant equipment 


DIGESTER VALVES 


BLOW-OFF VALVES 
WATER COLUMNS AND GAGES STEAM TRAPS 
REMOTE LIQUID LEVEL INDICATORS STRAINERS 


EXPANSION JOINTS SPRAY NOZZLES 
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Fly Ash Problem 
Solved By Central Station 


This Pennsylvania utility felt that as long as you can see 
dirty stack discharge, you have a problem. To solve it, 
they 
with very high efficiency. 

The 
placed after existing mechanical collectors, are Cottrells, 
built by Research-Cottrell. effec- 


tiveness is demonstrated in the above unretouched photo- 


decided to insist on fly ash collection equipment 


electrical precipitators they chose, which were 


designed and Their 


graphs. At the left, the precipitators were turned off long 
enough to take the picture showing the volume of fly ash 
discharged by the boilers. At the right, the precipitators 
are turned back on. Stack discharge is visually clean. 

This is another example of industry’s trend toward 
establishing its own higher standards for nuisance abate- 
ment. Research-Cottrell, which has made more fly ash 
installations than any other company, cites the following 
comparison: 

In the period from 1923 to 1939 only 11% of its power 
plant customers specified fly ash collection efficiency of 95 
to 98%. In recent years, that 11% has risen to fully 90%. 


66 


One reason, of course, is the generally increasing em- 
phasis on community relations. Another factor is that far- 
sighted companies are anticipating stricter smoke regula- 
tions. They are anxious to install equipment that will end 
their smoke problems now and also prevent such problems 
from occurring in the future. 

Still another factor is this. In recent years, with modern 
coal pulverization and advanced boiler design, there has 
been an increase in the fineness of fly ash particles. This 
calls for the most efficient equipment available. 

Read—in Bulletins FA and MIl—about Cottrell equip- 
ment and the Research-Cottrell’s MI Rapper. This device 
eliminates rapping puffs and enables the precipitator to 
high collection efficiency. 


maintain, continuously, its 


Write for your copies today. 


RESEARCH-COTTRELL, INC. 
A WHOLLY OWNED SUBSIDIARY OF RESEARCH CORPORATION 


Main Office and Plant: Bound Brook, N. J 
405 Lexington Ave., New York 17, N.Y. + Grant Building, Pittsburgh 19, Pa. 
228 N. La Salle St.. Chicago 1, lil. « 111 Sutter St. San Francisco 4, Cel. 
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END OF T 


SCALE—layer upon layer of it—has reduced the 
inside diameter of this pipe to practically nothing. 
It’s a common occurrence in some power plants, and 
the results are costly. The line must be taken out of 
service. That means production loss and expensive 
maintenance or replacement. 

Scale, sludge, carry-over, and return-line corrosion 
are but a few of the problems that must be overcome 
to assure efficiency in boiler plant operation. In 
Dearborn’s complete line of water conditioning 


Dearborn 


.-.@ leader in water conditioning 
and corrosion control 
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HE LINE 


products, there is the correct treatment to eliminate 
every water trouble—the properly balanced treat- 
ment to reduce unnecessary maintenance, avoid 
shutdowns, and protect valuable equipment. 

Since 1887, Dearborn products have provided 
trouble-free water to users of steam in all types of 
industry. That’s why, today, power engineers in 
leading industrial plants throughout the nation look 
to Dearborn for consultation and assistance in solv- 
ing their water treating problems. 


MAIL THE COUPON 


Dearborn Chemical Company, Dept.Com 
Merchandise Mart Plaza, Chicago $4, Ill. 


Please send me complete information on Dearborn Water 


Conditioning 

Name 

Company 
iddre 


City Zone State 





’ i FAN ENGINEERING 
Ke ¥ f dite spter on Combustios 
A Mechanical Dratt 


SPECIFY 


Since approximately twelve pounds of air must pass through your boilers 
Ch 


to burn a pound of combustible, your draft department is no place to cut 
corners. Also, today’s high pressure requirements for super-heated steam, 
plus air preheaters and flue gas cleaning equipment in the system, place 
extremely heavy loads on the fans. It calls for the best fans you can get! 


This is why so many power plant operators use “Buffalo” Forced Draft, THE 
Induced Draft, Gas Recirculating, Primary Air Fans and Overfire Blowers DRAFT FANS 
They're built with one thought: to deliver the draft your fuel requires, . ill 
with the lowest possible maintenance costs, and the shortest and fewest with the "Q” Factors 
possible draft timeouts. Have us mail you Bulletin 3750 and see why Built to stand up 
your best choice is “Buffalo” Easier to service 
: ; High in efficiency 
The “Q” Factor the built-in Quality which provides = eee 
trouble-tree satisfaction and loan lite Performance character- 
istics [0 meet pressure 
demands in modern steam 
generation practice 


BUFFALO FORGE COMPANY 


t70 MORTIMER STREET BUFFALO, NEW YORK 
PUBLISHERS OF “FAN ENGINEERING” HANDBOOK 
Canodian Blower & Forge Co.. Led... Kitchener, Ont 


Sales Representatives in all Princepal Cite 





VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT EXHAUSTING FORCED DRAFT COOLING HEATING PRESSURE BLOWING 
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Have Fun... 


Vacation time! 


And where do vacations come from? They come from brick! Yes, refractory 
brick 

The brick that lines the furnaces of industry . . . contains their heat .. . 
produces the steel for that hook on the end of your line and the glass rod that 


holds it. Your waders, too. 

Behind everything that’s made lies refractory brick. 

Making it calls for a multitude of skills and resources . . . mines, minerals, 
science, laboratory controls, research . . . and a vast system of distribution. 
These are what General actories contribute to your happiness, your 
welfare, your daily life. Everywhere. Swiftly. Dependably. Economically. 


GENERAL REFRACTORIES CO. PHILADELPHIA 2 





First quality fireclay brick plants 
strategically located across the U.S. 





A NAIL... 


Something that wasn’t there 
once cost a king his life. 


For today’s boiler, lack of internal protective surfacing 
is hardly a life or death matter. Yet consulting engi- 
neers ... insurance underwriters . . . power plant oper- 
ators increasingly specify, recommend, and purchase 
Apexior Number 1 for tube and drum coating. Why? 


Because the yardstick of return on investment proves 
Apexior’s unique service now pays off at the highest 
rate ever .. . for modern boiler design and operation 
today permit a single Apexior application to deliver 
maximum protection not only for a normally antici- 
pated five years, but for one — three — sometimes 
even five years more! 


And because Apexiorizing is now a one-coat procedure, 
former material and labor estimates are halved. Pro- 
tection that can last twice as long today costs half as 
much ... a trifling pennies-per-square-foot premium 
to insure full return on a major capital investment. 


Like the legendary nail, boiler protective coating may 
seem a factor of small significance — yet it can mean 
the difference between acceptable performance and the 
best of which the modern boiler is capable. The assur- 
ance every inspection gives that tubes and drums are 
functioning at new-metal peak efficiency is the measure 
of Apexior’s service in maintaining highest steam pro- 
duction reliability and quality — a contribution meas- 
ured ultimately in profit dollars. 


Internal boiler protection is but one phase of Dampney 
corrosion-control activity. Dampney Coating Systems 
for specified end-use service protect cooling towers — 
intake water structures — pipeline interiors. For a 
recommendation to meet your requirements, write 


MAINTENANCE 
FOR METAL 


c¢c Oo Mm 








HYDE PARK. BOSTON 36. MASSACHUSETTS 
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To both industrial and utility power generating stations, 


specifying Richardson means — 


1) A 24” x 24” inlet opening and 26” wide belt for 


maximum coal flowability. 

All wiring and controls outside coal chamber. 
Access doors which will not spill dust on floor 
when opened. 

Beam ratio test facilities outside coal chamber. 
Gravity operated by-pass, with no restriction of 
coal flow to downspout. 

No drag links or wires attached to weigh hopper. 
Nationwide after-delivery service. 


Latest development in the 39 Series of Richardson 
Automatic Coal Scales is the Model H-39 shown 
below. May we send you our new 16-page engineer- 
ing data book on the H-39 Coal Scale (Bulletin 
0352), without cost or obligation? 

RICHARDSON SCALE COMPANY : Clifton, New Jersey 
Atienta * bBuffelo * SBeston * Chicago * Detroit * Hovsten 


Minnecpolis * New York * Omoha * Philodeliphic * Pittsburgh 
Son Froncisco * Wichite * Mentreci * Toronto 
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MATERIALS HANDUNG BY WEIGHT SINCE 




















Salem Gas and Light Company, Salem, Mass., 
found a G-W Skip Hoist the ideal solution to the 
problem of conveying coal and coke to producer 
storage. The skip bucket keeps the producer-stor- 
age bin filled at all times . . . and does the job with 
maximum economy. 

Gifford-Wood Skip Hoists...one of many 
G-W systems of materials handling . .. are low in 
initial cost... low in maintenance .. . long-lived 
... completely dependable. Public utility com- 
panies the country over are becoming increasingly 
interested in Skip Hoist handling of coke, coal and 
ashes where space is limited and both initial and 
operating costs must be kept at rock bottom. 


NEW YORK 17, N.Y. 


420 LEXINGTON AVE. ” 


ST. LOUIS 1, MO. 
RAILWAY EXCHANGE BLDG. 





LOW COST 
DEPENDABLE 


COAL HANDLING 
FOR PUBLIC UTILITIES 


This particular installation may not be the per- 
fect solution to your own particular problem. 
Gifford-Wood, however, has specialized in the 
design, engineering and installation of all types 
of materials handling systems for 136 years. To 
have a Gifford-Wood Materials Handling Engi- 
meer survey your present method of moving ma- 
terials, places you under no obligation and it may 
well be your first step toward lower operating 
costs and increased production. 


GisForo-Wooo Co. 


Since 1814 
HUDSON, NEW YORK 


CHICAGO 6, ILL. 
565 W. WASHINGTON ST. 


When You Think of Materials Handling — Think of Gifford-Wood 
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DIAMOND POWER SPECIALTY. CORP. 


LANCASTER, OHIO 








Pioneering: 


an olc 


StOry 


to Shaw 


Philip Sporn, president of the 
American Gas and Electric 
Company, whose planning, 
leadership and vision hove 
mode the history-making 
project at Philo c reality. 


History is in the making at the Philo Plant of the Ohio Power Company 
where a pioneering project of tremendous importance is under way. Now 
under construction at Philo—one of the major plants of the American 
Gas and Electric Company System—is Unit 6, the first commercial steam 
electric generating installation to utilize steam above the critical pressure 
of 3,206 pounds per square inch. The world’s most efficient unit, its steam 
generator will deliver steam at 4,500 p.s.i. pressure and 1,150° F. temperature 
to the turbine. The turbine will be the first to use steam reheated twice 
during its passage through the unit. Because of Shaw’s world-wide 
reputation for careful planning, diversified experience, skillful fabricatior 
and dependable, economical installation, they were chosen to fabricate and 
install the piping for this pioneering project. Pioneering is an old story 
to Shaw, for as far back as 1929, in a plant built by American Gas and 


Electric Company at Deepwater, New Jersey, Shaw fabricated and installed 


piping designed for 1,500 p.s.i. pressure—as history-making then 


BENJACAIN F. 


as 4,500 p.s.i. is today. However challenging your 


piping problem, you can depend on Shaw for the right answer. 


shaw... 


Main Offices and Plant: Wilmington, Delaware Since 1893 





